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REPUBLICS PERFECTED STAINLESS 
AND HEAT-RESISTING STEELS 






HE use of stainless alloys usually 
follows the need for a steel that is 
resistant to corrosion, that is able to 
stand high temperatures, that is strong- 
er yet lighter than ordinary steel, or that 
must retain its beauty for decorative 
purposes. ENDURO, Republic’s Per- 
fected Stainless Steel, meets all these 
requirements, yet the decision to use 
ENDURO is often based on an entire- 
ly different quality—its weldability. 
The excellent welding qualities of 
ENDURO played an important part in 
the decision to use it in the airplane ex- 
haust manifold, the beer barrel and 
other items illustrated. Some were gas 
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welded, some electric welded, and re- 
sults proved that this modern metal is 
easy to weld by any of the accepted com- 
mercial methods in shop use today, ex- 
cept forge or fire welding, provided 
the correct procedure is followed. 

Republic has published Booklet No. 
116 giving in detail the recommended 
practice covering gas, arc, spot, seam 
and flash welding. A copy will be sent 
upon request. 
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Dependable Uniformity in 
Aluminum Bronze Parts Opens a 
Wide Field for Designing Engineers 


ECHANICAL DESIGNERS have, for many years, recognized that 
M aluminum bronze, at its best, possesses an extraordinarily valu- 
able combination of qualities—great tensile strength, a hardness 
suited to present-day products, high resistance to corrosion, and re- 
tention of considerable strength at elevated temperatures. 


In spite of this array of good qualities, however, the use of alumi- 
num bronze has been seriously retarded by the lack of a technique for 
handling this alloy in quantity preduction. Older methods often pro- 
duced an alloy which failed to display a dependable uniformity under 
prolonged quantity tests. 


In crder to overcome this defect and place at the disposal of de- 
signing engineers the desirable qualities of aluminum bronze, the 
Aurora Metal Co. has developed and commercially standardized a 
vacuum die-casting process which insures in the product uniformity 
in composition, hardness, and strength. 


Stronger-Than-Steel Die Castings have an average tensile strength 
of 85,000 lb. per square inch, a hardness of 65 Rockwell B, 140 
Brinell, as cast, an effective resistance to corrosion, and an ability to 
retain a large percentage of their strength at high temperatures. 
They show exceptional resistance to wear, abrasion, and shock. They 
come from the dies uniform in size and shape and with such a smooth 
clean finish that little time is required for machining and finishing. 


Stronger-Than-Steel Die Castings are not new but their introduc- 
tion into industry has been conservative. Today, their absolute de- 
pendability is indicated by their wide-spread use as vitally important 
parts of many successful products. 


Our latest Bulletin, No. 4, outlines the characteristics of Stronger- 
Than-Steel Die Castings and presents pertinent information regard- 
ing types of parts for which they are particularly adapted. 


Aurora Metal Company 


Incorporated 
612 West Park Avenue Aurora, Illinois, U.S. A. 


SALES REPRESENTATIVES 


New York, N. C. Failor, 136 Liberty Street—Crevetanp, E. W. Saunders, 8907 Carnegie 
Avenue—Curicaco, Don Rennolds, 32 S. Jefferson Street—Pitrssurcn, R. W. Over, Benedum- 
Trees Building—Puttape_pni1a, Geo. M. Hessdoerfer, Penn Machinery Co., 117 N. Third 
Street—Sr. Louis, Clark P. Schumacher, 3740 Washington Avenue—Cincinnatt, F. J. Stolle, 
227 West McMicken Avenue—Los Ancetes, Union Die Casting Co., 2269 East Sist Street. 


TRONG ALUMI ER-THAN- N-STEFL 
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‘HIGHLIGHTS 


Inclusions in Steels 
Different methods for more or less 
quantitative determination of inclu- 
sions in some steels, but not all, are 
discussed by Fitterer and 5 associ- 
ates, and by Cunningham & Price 
(page MA 24 L1 & 8). 


Porosity of Copper 
Allen and co-workers (page MA 
‘0 L2 to 5) ascribe porosity of Cu 
ind Cu Ni to hydrogen. 





Antimony a Deoxidizer in 
Leaded Bronzes 
A quarter of a percent of antimony 
in leaded bearing bronzes hasn't any 
harmful effect, and may be a de- 


oxidizer, according to Thews (page 
MA 80 R1), 


Tiny Additions to Zinc 
Ciny additions of lots of elements 
o zine are studied by Burkhardt & 
Sachs (page MA 30 R4). Some of 
them are helpful, but none of them 
will counteract the harmful effect of 
le on corrosion resistance. 


Manganese and Quenching 
Speed 
1% manganese lowers the critical 
quenching speed of carbon steels 
80%, thus favoring depth hardening, 


according to Jellinghaus (page MA 
80 L10). 


Sized Charges in Blast Furnace 

Sized charges in the blast furnace 
reduced the necessary blast pressure 
and cut coke consumption 10%, in 
work reported by Wagner, Holschuh 
and Barth (page MA 32 L1). 


Flotation of Beryl 


Beryl can be separated from 
quartz by flotation, according to 
Italian work (page MA 33 L7). 
Concentration of the ore before chem- 
ical treatment, it has previously been 
pointed out, is a promising road to re- 
duction in cost of metallic Beryllium. 


"Revolutionary" Crushing Mill 
_ Crushing 2 ft. lumps to 200 mesh 
in the new Hadsel mill in one opera- 
tion at half the cost of older meth- 
ods (page MA 33 L8) justifies the 


word “revolutionary” in the title of 
the article. 





by H. W. GILLETT 


O YOU want to know what 

metallurgical engineers are say- 

ing, the world over? Look in the 

Current Metallurgical Abstracts. 

Here are some of the points cov- 

ered by authors whose articles are 
abstracted in this issue. 








Wear and Corrosion 

Ricardo (page MA 6 R8) says 
that Diesel engine cylinder wear is 
not abrasive wear since carburized 
and nitrided steels are more worn 
than cast iron. High Cr cast irons act 
better than plain cast iron, so corro- 
sion is suggested as the cause of wear 
instead of abrasion. However, other 
observers such as Dorey (page MA 6 
R10) class nitrided steel as corrosion 
resistant in uses such as water cooled 
piston rods. 


Book Reviews 


Reviewers especially like two for- 
eign books, one of 686 pages on Die 
Castings by Frommer in German 
(page MA 21 LI), and one by 
Poretzki in Russian on The Theory 
of Forging (page MA 22 L9) and 
wish they could be translated. Inci- 
dentally, the review of the die cast- 
ing book itself gives several facts 
and references omitted by the author. 


Low Alloy Steels 


Low alloy steels with cheap alloy- 
ing elements are getting plenty of 
notice. Besides ““Cromansil,”’ of which 
we have heard so much, a CuCr steel 
called “Chromador” and containing 
about 1% Cr 14% Cu is commented 
upon in several engineering journals, 
especially those relating to marine 
engineering (page MA 2 R3 and 
R4). 

"We do our part" 


According to the interesting series 
“Large Uses of Steel in Small Ways” 
(page MA 13 R10) 50 tons of steel 
a year is used in making pipe clean- 
ers. Well, “we do our part” in help- 
ing the steel industry in that way, 
but after all, the aid we give the lum- 
ber and chemical industries by way 
of matches is still more generous. So 
far we haven't had occasion to be 
concerned personally with handcuffs, 


also dealt with in the series (page 
MA 13 R6). 


A 19 Chromium, 8 Tantalum 
Steel 


Kalpers (page MA 2 R10) dis- 
cusses a steel of the 18-8 type, with 
19% chromium and 8% tantalum, 
said to be especially scale-resistant 
at high temperature. 


Soft Spots in Quenching 


To avoid soft spots in quenching, 
a coating of a powered slaty clay on 
the quenched piece allows gas to be 
released instead of the bubbles stick- 
ing to the piece and insulating it so 
as to give slow cooling and a soft 
spot. This is the interpretation of 
Sato of an old practice of Japanese 
cutlery makers (page MA 17 L4). 


Sodium Carbonate has Oxidiz- 
ing Effect in Molten Cast Iron 


Reactions written by Girardet and 
Lelievre (page MA 20 R1) for the 
action of sodium carbonate with mol- 
ten cast iron show formation of free 
sodium and CO and CO, by reduc- 
tion with carbon or Fe,C, but that 
the action of Fe on Na,CO, gives not 
only CO, and Na but also FeO. They 
state that free Na reduces metallic 
oxides in the bath, so in the end the 
reaction would go back to produce so- 
dium oxide and iron. But any loss of 
Na by combination with S or by vola- 
tilization would leave FeO in the 
metal. So, were Na,CO, used on a 
low carbon steel for desulphuriza- 
tion (and Siegel, page MA 20 R4, so 
uses it) it should have an oxidizing 
effect if the reaction given is correct. 


Spontaneous Combustion 
of Zinc 


According to Sebborn (page MA 
6 R2) finely divided Zn will burn 
spontaneously in air if it is moistened 
with caustic soda or potash solution 
which dissolves off the protective 
oxide film and permits progressive 
oxidation. 


Combined Carbon in Cast lron 


Le Thomas & Morlet (page MA 8 
L6) claim that at moderately high 
or even relatively low temperatures 
the combined carbon of ordinary cast 
iron is not absolutely stable, but may 
graphitize. 
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STEEL SPECIFICATIONS 
IN 1934 


1934 will witness sales made on QUALITY— rather than on price. 


¢ 
1934. will witness steel specifications more exacting than ever. Inspec- 


tion of semi-finished and finished product will be rigid. 


1934. will witness greater demand for interior soundness—and surface 


excellence. 


‘Therefore, the record of a 1933 production of over 3,000,000 tons 
made by the GATHMANN BIG-END-UP METHOD will be 
inspiring to steel plant executives who must meet the demands 


of the day. The record proves that sound steel can be made and 








is being produced in large tonnages with profit to the producers. 






We invite you to ask for our recommenda- 











tions for your practice. 















4. PRIMARY REQUIREMENTS TH t 


to good ingot molding practice. 


1. That the ingot’s top area is enough fi A y jan M AN ~~ 
greater than its bottom to insure 


progressive solidification from bot- 


2 That the ENGINEER G 
2. That the ingot is free to contract 4 ke 


inwardly with a minimum of surface 


Fi the salient surfaces of the Comp ANY BALTIMORE 


ingot be of such contour that they MARYLAND 


will not be decarburized in the 
soaking pits. 








4. That the contour of the ingot be 
1934 


such that initial reduction in the 





marks the twenty-fifth year we have devoted to 





mill will not unduly stress the ad- RA, the betterment of steel. In modern Gathmann 





iacent unworked sides. ingot mold designs are incorporated a quarter cen- 


tury of research and improvement. 





Modern Gathmann Ingot Molds 
provide these essentials. 
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XECUTIVES, rather than research men themselves, are 
in very many cases, the ones primarily responsible for the 
success or failure of research projects. Some executives 
the stage for research so that a successful performance is 
ictically inevitable, while others set it so that the perform- 
e can only be a flop. Certain facts brought out by one re- 
rch group in one firm may lead exactly nowhere, while the 
ine facts brought out by a no more capable research group, 
inother firm, may lead to large profits. 
it should be possible to analyse the conditions surrounding 
earch and bring out the factors that attend success and fail- 
e. Much has been written about the end-products of research, 
it too little attention has been paid to the process of research 
elf. Let us do some research on the subject of research. 
Probably the best way to attack the problem is to use the 
ise system.” By examination of the material and psychologi- 
circumstances surrounding specific research projects that 
rned out well or ill, we should be able to reach useful conclu- 


ons to guide in handling a new project. Examples could be - 


rawn from many fields, but there are plenty in our own field of 
netallurgy. 

We have therefore arranged with some of our Editorial Ad- 
visory Board and other metallurgists and metallurgical execu- 
‘ives to present in succeeding issues of Merats & Attoys, from 
‘heir own personal histories, cases of research successes and 
failures in their own work or that under their supervision or 
observation, with their own analysis of the reasons for the out- 
come, 

Men of this caliber, applying hindsight to their earlier fail- 
ures, have appraised the reasons for them and utilized that 
information in planning successful research. That’s how they 
built up their batting average. Having themselves profited by 
research, they are now willing to pass this experience on to 
others, in very frank fashion. The sub-title of this series might 
be “Confessions of Research Men.” 

Before getting down to individual case histories, some gen- 
eral principles that will be illustrated by the series will be 
discussed. At the start, it is well to define research, to state 
what one means by “a successful piece of research,” and to 
classify some of the various types of research. 


What is research? 


The exact definition of research depends on one’s point of 
view, but however defined, it always connotes a search for the 
unknown, a hunting for an answer to a problem to which the 
answer is not known in advance—generally with no absolute 
certainty that there is an answer at all. Thus, it has some of 


the elements of a gamble. It is exploration and pioneering, allied 
to discovery and invention. 


Routine testing is not research. Too often the double duties 
of production control and of research and development ure laid 
upon a group called the research staff which is expected to ex- 
ercise technical control of production for quality and quantity 
and, as well, to wave a magic wand at odd moments and per- 
form some research miracles. If research is worth doing, it is 
worth doing wholeheartedly. 

_Research is not engineering, for engineering is the applica- 
tion of known facts. The engineer makes more of something 


EpIroRIAL COMMENT 


EXECUTIVE CONTROL OF 
RESEARCH FOR PROFITS 


A Prelude to a Series of Case Histories in Metallurgical Research 


> 


that has been made before or applies thoroughly established 
principles, methods, materials, and equipment discovered or 
invented by others. There should be no gamble in an engineer- 
ing operation. The answer is known and it is the engineer’s task 
to make his problem show an answer agreeing with the answer 
that has been established. 

Research may then be briefly defined as the precursor of 
engineering. 


“Successful” research 

The second definition, that of successful research, is simple. 
A successful research accomplishes what it sets out to do (or 
semething still more important). It is therefore necessary for 
the management to realize clearly, when it sets up a research 
department of its own, sponsors a project at some research in- 
stitution, or approves a program for or the extension of a spe- 
cific investigation, just what it wants to come out of the re- 
search. 

The executive will reply tersely that what he wants is profits. 
But today’s profits result not only from what has been done 
yesterday, they come also from what was done long before. 
They depend a lot on the avoidance of mistakes that might have 
been made. Hence, profitable research may be that which obvi 
ously brings profits tomorrow, that which builds profits years 
hence, or that which merely avoids mistakes and losses. Dif- 
ferent types of research are required depending on what the 
objectives are. 


Research for training’s sake 

If we are to have research in the future, research men must 
be trained. Hence, we have one type of research, the educational 
type, which aims solely to instruct a student in research meth- 
ods. If the work accomplishes this, training him so he may later 
perform other types, when he stands on his own feet away from 
the professor’s guidance, the end is attained, whether or not 
in the course of the work he finds new and useful information. 
Proof of the professor’s success lies not in the theses, but in the 
lives of his students. 


Research for research’s sake 

The more advanced type of university research, carried on by 
the professor himself, with such aid as he can get from his 
students, is performed partly for the mental satisfaction of the 
worker, partly for what the results may add to science. Such 
investigations are limited by funds, time and equipment avail- 
able and are seldom aimed at specific industrial problems. If 
immediate utility appears, it is a by-product. 

This type of research may, it is true, enter untrodden fields 
and open up future industrial possibilities. More often, it just 
skirts those fields. 


A few large corporations with farflung interests actually 
enter and plow these fields of pure science, with no definite 
crop in mind, but merely seeing what they can unearth. If this 
is carried on long enough and on a large enough scale, some- 
thing may be hit upon that can be commercialized in time to re- 
pay the expense, but on any but a very extensive scale, it 


(Continued on page / 19) 
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Be sure of the 
quality of your 


forging 
steel 


USC eee 


SPPECEAEH 
EREG>EE GEADE 


HE dependableness of any forging begins in the 
biliet. If the billets are not of uniform grade, the 
forgings will not be uniform either. 


Don’t take chances with the quality of your forgings. 
Use ASCO Forging Billets. They are sound, dense, 


uniform, and completely dependable because they are 
made under conditions and supervision that can only 
result in billets of the highest grade. 


Our metallurgical laboratories will gladly assist you 
in developing special steels for special needs. 


THE ANDREWS SIEEL CO., NEWPORT, KENTUCKY 


Carbon, Chrome, Chrome Molybdenum, Chrome Nickel, Chrome Vanedium, Molybdenum, Nickel, Nickel Molybdenum, Vanadium Billets and Slabs. 
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classes as a gamble, pure and simple. Kettering’ refers to this 
as the “Monte Carlo” type of research, and Chubb? says of the 
strictly fundamental work carried on with no application in 
view, “All pioneer research is speculative, and much of it is 
worthless.” 

The academic mind does not readily grasp this, and some of 
the older school are inclined to phrase matters in diametrically 
opposite terms. Thus, we are told, “The deliberate attempt to 
create something of immediate utility leads as a rule to shoddy 
work of only passing value.”® 

Obviously this need not necessarily be true, and it is coming 
to be less and less of an approach to the truth. Will Rogers’ 
comment over the radio anent the Wickersham Commission is 
apropos. He remarked that data are like garbage, it’s no use 
collecting them unless you have some place to put them right 
away. 


Oriented vs. butterfly research 
Hunting for something that is definitely wanted in order to 


clarify the understanding of some basic problem is more likely. 


to be effective than just hunting for anything. As long as one 
is working beyond the boundaries of present knowledge, he is 
ust as likely to stumble onto important new facts not related 

his main problem when he has a main problem as when he 

, no goal in view, and is merely roaming the untrodden fields 
of pure science. 

Oriented research, carried on by the methods of pure science 
ut, having a goal set by the present needs of industry, can be 

ist as worthy of attention, and just as mentally satisfying as 

itterfly research in pure science. The pose of some self styled 

‘ure scientists” in disdaining work of immediate utility might 
even raise the question whether men with that mental attitude 
would actually be capable of doing the careful detail work nec- 

ssary to find the real answer to a problem. Possibly the grapes 

re sour. At any rate, the broader the scientist and the bigger 
he man, the more interested he generally is in working out, for 
me immediate useful purpose, a problem requiring the meth- 
ods of pure research, but which pure research has hitherto 
neglected. The disdainful pose is very seldom found among 
truly great research men. 

There are a few geniuses in every generation who may well 
be allowed to roam fancy-free in the realm of research, but 
there are more of those who try to be geniuses but are really 
intelligent plodders, capable of much useful detail work but 
only at rare intervals, if at all, of pioneering. If such investiga- 
tors in pure science have their studies guided by an engineering 
mind into those paths that seem likely to lead somewhere, in- 
dustry can use their efforts to great advantage. Indeed, the 
pure science by-products of the oriented research of industry 
are today adding more to fundamental knowledge than is the 
pure science work carried on with no conscious hope of appli- 
cation. 

Industry cannot and shouid not pay for research that is car- 
ried on solely for the menta! enjoyment of the investigator. 
While such investigations may, in spite of the mental attitude 
of those who make them, ultimately lead by devious routes and 
after many years, to commercially useful results, the return is 
to posterity rather than directly to those who financed them. 

Research that seeks to build up information for the use of 
posterity is primarily the function of the state and of endowed 
institutions, not directly that of business. 


Research for profit’s sake 
So let us turn to those types of research that may be expect- 


ed to bring a direct or indirect return within some reasonable 
time. 


Utility of negative results 

It may be necessary to find out facts hitherto unknown, just 
to find out what the facts are, without deliberate intention of 
using them in a positive fashion, but merely to tell industry 
how to trim its sails. A firm may wish to know in great detail 





1C. F. Kettering. Address before American Iron & Steel Institute, 
May 1933, Daily Metal Trade, May 26, 1933, pages 5, 8. 

2L. W. Chubb. Talk before Engineering Society, Western Massachu- 
setts, May 16, 1933. 


.*Anon The Queen of the Sciences (Mathematics). Power Plant En- 
gmeering, June 1933, page 247. 


the properties of its product that have not hitherto been deter- 
mined, in order to tell what new fields it might enter, or what 
are the ones in which it cannot permanently compete. 

The possibilities of competing materials may have to be 
studied with no idea at all of producing them. A process may 
be under development on which no economic balance can be 
struck until it is known how cheaply or how uniformly the 
product can be made. 

As Becket* points out, it is often possible to avoid wasting 
money in research by first making calculations that will reveal 
that by no reasonably attainable efficiency would the product 
be cheap enough to compete, even though all technical “bugs” 
were eliminated, but there are often border-line cases where 
one must carry the work almost to technical completion before 
a decision can be made either to drop the idea as uneconomical 
or to carry it through to a finish. Such research, if dropped as 
soon as it has shown that it will not pay to carry it further, 
can be classed as a money-saver rather than a money-maker, 
for it avoids further expense. Examination of inventor’s dreams, 
schemes of friends of the management, plans of non-technical 
executives, all in the cold light of fact, and prior to purchase 
of patent rights or of special equipment and the erection of 
plant additions to house it, may be technically just as difficult 
as any other type of research, and may be highly successful 
even though the work leads to no production, no improvement 
and to nothing whatever except avoidance of useless expendi- 
ture. Negative results, obtained in time, may be thoroughly 
successful. The development of methods for utilization of new 
sources of supply of raw materials not amenable to present 
methods of utilization, may serve as an insurance policy that 
can be called upon should the present supply fail or its price 
be raised to such a point that the alternative source plus the 
extra cost of its utilization could compete economically. With- 
out such a safeguard, investment in plant extensions or im- 
provements might be wholly unwarranted. The new method may 
never be used, but its existence allows long-time planning. Such 
work may make money, even though it does so very indirectly. 


The research point of view in solution of plant difficulties 
The direct money making type of research may refer to im- 
provement of present products and methods or to development 
of new ones. Trouble-shooting, remedying causés for customer 
complaints, improving production methods and cutting produc- 
tion costs, instituting inspection methods for control of quality, 
etc., may just be engineering, the application of known facts to 
a situation in which they have not hitherto been applied (and 
they ordinarily fall into that category), but at time they may 
involve finding unknown facts and working matters out by the 
methods of true research. “Epidemics” of plant troubles that 
come and go without anyone knowing why they came or why 
they disappeared, generally call for the application of research 


ability of a high order to segregate and control the actual 
causes. 


Specification research 

A special subdivision of present-product research is what 
may be termed “specification research” aimed to correlate and 
unify testing and inspection methods and bring forth an ac- 
ceptable common denominator for evaluation of quality. This 
type normally demands joint, rather than individual, action. 


New-product research 

Finally, we come to creative, new process and new product 
research, definitely undertaken with the idea of making money 
by production of something not made before or with qualities 
not hitherto possessed, or by means not previously used. The 
starting point for such research is either a clearly defined need 
or an idea that some new thing, that is visualized as possible to 
produce, will fill a present or future need. A market for the 
results of this type of research is a prerequisite to success. Un- 
less the basic technical facts are brought from the laboratory 
report stage through the pilot plant “bug eliminator” and final- 
ly into full scale production, profits do not result. Capital for 
development, engineering to put it on a plant scale, publicity, 
and marketing ability are all required. A pigeon-holed report 


_ (Continued on page 22) 
4F. M. Becket. An Opportunity for Conservation. Presidential Address, 
Transactions American Electrochemical Society, Vol. 49, 1926, pages 
17-27. 
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THEY WANTED TO INCREASE 
THE HEAT DELIVERY AT THE 
CENTER OF THIS FURNACE— 


























and this is How They Did It j 


HE operators of the furnace illustrated believed that addi- 
tional heat through the center of the hearth would improve 
its operation. To accomplish this result they installed a 
row of “‘Carbofrax’’ tile. 
The photograph tells the story. 

Note the glow of the “‘Carbofrax’’ tile—showing greater heat 
flow than the adjoining material. 

*Carbofrax”’ did the trick—and speaking of tricks—there isn’t 
any trick about the photograph—it is unretouched—it shows ex- 
actly what happened — proving again the high heat conductivity 
and adaptability of 

“Ouse IN 


“‘CARBOFRAX” = 


REG. U. S. PAT. OFF. Saturdays at 9.30 E.S.T. 


The Carborundum Brand 
Silicon Carbide Refractory 


COLUMBIA CHAIN 


























THE CARBORUNDUM COMPANY + (“3s2") PerTH Amboy, N. J. 


District Sales Branches: CHICAGO, CLEVELAND, DETROIT, PHILADELPHIA, PITTSBURGH 


Agents: L. F. McCONNELL, Birmingham, Ala. . PACIFIC ABRASIVE SUPPLY CO., Los Angeles, San Francisco, Seattle . DENVER FIRECLAY CO., El Paso, Texas 


CHRISTY FIREBRICK COMPANY, St. Louis +. HARRISON & COMPANY, Salt Lake City, Utah WILLIAMS AND WILSON, LTD., Montreal-Toronto, Canada 


(cansorunoum AND CARBOFRAK ARE REGISTERED TRACE MARKS OF THE CARBORUNDUM COmPaNy ) 
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MULTIPLICITY of alloys of slightly varying 

; composition, all used to meet the same type of serv- 

, ice, is a thorn in the flesh of any producer and 
ises costs to the maker and user. Such a situation in 

red brass foundry industry is being combated under 

ie leadership of Dr. G. H. Clamer. But, as Major Bull 
points out, there is an increasing tendency to play the 
nges on the alloying elements so as to fit the alloy 
ctly to its job. For example, the Aluminum Company 

America has done this in the development of alloys 

cially suited to resist repeated stress. The Interna- 

ial Nickel Company, the Vanadium Corporation of 
erica, and the producers of molybdenum are constant- 
confronted with the necessity of finding out how these 
vensive elements can be so assembled with others into 
nplex alloys in such combinations as to bring the 

.ximum beneficial effect at the lowest percentage of 
istly metal, realizing that a little alloying element in 

iny tons of complex alloy makes for the broadest 

rket. 

Even the cheaper alloying elements, such as Cr, Mn, 
si, and Cu, are being used in carefully graded amounts 

nd only in such amounts as are really required by the 
service in hand, Tailor-made steels are the order of the 
day, even in the very cheap ones. 

Moreover, we are coming to appreciate that there is 

huge gap between steel and cast iron in response to 
alloy content. While we have not yet gone very far be- 
yond Ni and Cr in alloy cast irons, it is obvious that 
before long practically the whole range of alloying 
elements for steel will soon find their places in cast and 
malleable irons. 

This offers an opportunity for increased utilization of 
small, flexible furnaces, and since these are increasingly 
being made use of, especially by the foundryman, the 
feasibility of utilizing the whole periodic system, even 
the more rare and expensive elements, in alloy-buiiding 
will increase. We are no longer playing on a three- 
stringed Japanese samisen but are learning to play a pipe 
organ with many stops and several key boards. 

Taking the long view—as Major Bull always does— 
this means that the problems of purchase specifications 
and of metallurgical terminology will become more com- 
plex and should be tackled before they get out of hand. 


We already have some interesting cases of terminology. 
Take the “high-carbon, high-chromium” tool and die 
steels, which scarcely fit the usual definition of steel but, 
being forgeable, are pretty generally so classed. Then we 
have the new alloys for cast automobile camshafts and 
crankshafts which some of the descriptions call “high- 
carbon, low-alloy steels containing some graphite,” but 
which most metallurgists would call high-strength alloy 
cast irons, On the other hand, washed metal has been 
€xperimentally hot-rolled, and we hear hints of the hot- 
working of various cast irons, so that the features by 
which steel and cast iron are normally differentiated tend 
to become less marked. 

We are obviously faced with alloy complexity; let’s 
do what we can to simplify our metallurgical classifica- 


tions and nomenclature and to keep specifications sensi- 
ble and yet sufficient. 
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Some 


Metallurgical Aspects 


of the 


Present Production of 


STEEL AND 
Other FERROUS 
CASTINGS 


By R. A. Bull’ 


HILE advancement in producing industrial 
Wy) metal products necessarily is followed by prog 
ress in preparing higher purchasing standards, 
occasionally there is an appreciable lapse of time be- 
tween important manufacturing developments and the 
establishment of appropriate specification requirements. 
Sometimes these delays result in private specifications, 
which may retard progress in desirable standardization 
when they contain improper or unique requirements for 
widely produced materials. Some comments regarding 
recent accomplishments and the existing situation in re 
spect to steel and other ferrous castings may help to pre- 
vent errors in demanding material conforming to im- 
proper requirements, extend the selective use of castings 
according to the demonstrated typical properties of the 
several metals, and place the foundry industry in its 
proper light, viewed from the standpoint of metallurgical 
achievement. 








In the ferrous foundries heat treatment has come in 
for a large share of the experimental work done during 
the last decade. Naturally much of the research into 
cast steel has also covered a very wide range in chemical 
composition. A great deal of the resulting progress is 
reflected in new purchasing requirements issued by the 
American Society for Testing Materials, for steel, malle- 
able iron, and gray-iron castings. Advancements in mak- 
ing the copper and light metal alloys have been quite as 
significant as those related to iron-bearing metals. Briefly, 
the entire foundry industry seems to some consumers 
to have taken very recently a new lease on life, metal- 
lurgically speaking. But this has resulted from efforts 
exerted for about ten years before consumers generally 
were aware of them. 


New Metal Grades Call for Revised Terminology 

The term gray iron as used above is employed gener- 
ally to identify all those varieties of cast iron that do 
not lie within the malleable classification. This comment 
prompts another, of related but more general significance. 
Commercial manufacture of metals, as the combined re- 
sult of careful research, crude experiment, and mere 
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guess-work, has outstripped satisfactory metallurgical 
nomenclature. Thus it happens that the iron foundry in- 
dustry is confronted now with the need for a new term 
to be substituted for “gray iron.’ In its true meaning 
the word “gray” no longer is applicable to every grade 
of cast iron that is not of the malleable variety. It is well 
known that important grades of the material are being 
regularly made which are neither gray in fracture nor 
malleable. And within the last few years certain cast 
irons have been produced which some designate as “semi- 
malleable,” possessing some degree of malleability ac- 
companied by strength values exceeding those character- 
izing the regular malleable variety. 

The difficulties of definition and classification have not 
been confined entirely to the cast irons. The marked in- 
terest of industrialists in wrought and cast products 
having compositions resisting corrosive attack and de- 
terioration under conditions of high temperature, have 
led to differences of opinion as to whether certain fer- 
rous materials should be called steel. At present there 
are a number of varieties of foundry metal in which the 
percentage of iron, roughly, amounts to about half of all 
the constituents. When the iron content is less than 50%, 
shall we call the material a ferrous metal? Perhaps the 
dividing line should not be drawn on a strictly arithme- 
tical basis, but on that of the major characteristic of the 
finished material—if a predominant feature can be agreed 
on. 

Of course the vital problem is not one of universally 
accepted nomenclature. Nevertheless there is need for 
authoritative metallurgical definitions, largely but not 
wholly for the guidance of consumers. It is obvious that 
definitive efforts should be made by joint action of the 
several societies whose activities are related to metal- 
lurgy. It is equally evident that definitions to survive 
technical progress should be devised by men who have 
considerable imagination, and who can speculate logically 
regarding developments yet to be achieved. 

Probably the lack of satisfactory old terms for identi- 
fying newly originated grades of metal has been partial- 
ly responsible for the growing and confusing tendency 
of manufacturers to give fanciful trade names (some- 
times copyrighted) to their particular products. In view 


Tapping a Steel Foundry Heat from an Arc Furnace 
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of the necessity for individual identification one cannot 
justifiably censure the makers concerned for exploiting 
what they produce under names that occasionally seem 
fantastic. Often, of course, the same material has several 
names, each inflicted on it by a different producer. Gen- 
erally the trade-names are self-indicative of nothing sig- 
nificant to metallurgists in the service of consumers, 
barring their occasionally manifested confidence in a 
label demonstrating the manufacturer’s idea of quality. 
But that means nothing to the consumer who demands 
proof. The tribe of those who require to be shown is 
increasing, fortunately for the conscientious producer. 


Differences in Analyses of Cast and Wrought Products 


These comments regarding nomenclature are offered 
with the hope that the growing interest in this subject 
may be stimulated to the point of prompting joint tech- 
nical society action for the benefit of ali concerned, but 
chiefly in the interests of the consumer. Speaking as one 
who has long been connected with the steel casting in- 
dustry, the author would point out that attempts to dis- 
tinguish between certain varieties of steel should be 
made with knowledge of the fact that steel mill practice 
frequently differs from steel foundry practice in respect 
to the percentages of manganese and silicon, particularly 
the former. Ranges of composition proposed for differ- 
entiation between carbon steel and alloy steel could 
slightly differ consistently for castings, from ranges for 
material to be rolled or forged. Although this fact is not 
realized by many consumers, there is an understandable 
reason for it. The steel! foundryman is confronted with 
the necessity for having at all times sufficient quantities 
of manganese and silicon to assure satisfactory deoxida- 
tion of the steel. Obviously the foundryman’s product, 
on solidification in the sand mold, should be free from 
gas cavities, as well as shrinkage cavities. On the other 
hand, the presence of cavities in the ingot does not nec- 
essarily presuppose the existence of any actual cavities 
in the product made from the metal in the ingot. Pressure 
exerted in rolling or forging may be attended by a weld- 
ing action, effective in variable degree (dependent on 
existing conditions of temperature and on the charac- 
teristics of the cavity). 


Chemical Classification of Foundry Steels 


The effort to provide by means of analysis ranges, 
acceptable terminology, etc., accurate designations of 
the many varieties of metal produced in steel foundries 
should of course include what are called the high alloy 
grades (a few of which in cast form are of such compo- 
sition as to induce some metallurgists to call them irons 
rather than steels). It is a step farther in the same gen- 
eral direction to attempt to differentiate between the high 
alloy steels and the low alloy steels, between which there 
is now no generally recognized dividing line. But the 
logical first (and easiest) step is the establishment of a 
basis for distinguishing between low alloy steel and car- 
bon steel. 


These efforts would not be as academic as might ap- 
pear, at first thought. The author believes that such dif- 
ferentiations would be in the interest of purchasers, some 
of whom unquestionably are now perplexed when they 
attempt to determine whether the material offered by 
one manufacturer is a complex alloy or a simple alloy 
steel, or whether it is an alloy steel or a carbon steel; 
and whether pricing is done justifiably on the basis of 
special composition causing extra manufacturing ¢x- 
pense. 
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Recognizing some of these difficulties, particularly 
those that apply to steel casting practice, in 1931 the 
author presented a paper before the American Foundry- 
men’s Association, suggesting for consideration (but not 
advocating for adoption) a basis for classifying casting 
steels according to their chemical composition.* The 
resulting discussion finally prompted the appointment of 
a committee of the A.F.A., instructed to consider the 
subject thoroughly and submit recommendations. This 
committee has taken its job seriously, in the effort to 
establish chemical boundaries for each of a number of 
groups of casting steels; also in seeking an identification 
system by means of which any particular variety of cast- 
ing steel within a group might be designated brietiy and 
satisfactorily, if and when the purchaser elects to speci- 
fy composition within a certain range, while naming 
minimum physical properties that must be met. The lat- 
ter task proved to be very difficult. 


Great Composition Variety in Cast Alloy Steels 
Without risking criticism for improperly giving ad- 
ice information that may be published in the A.F.A. 
umittee’s report (which may be agreed to in time for 

ision in the Cast Metals Handbook, expected to be 
lished in 1934 under the sponsorship of the American 

|’ .ndrymen’s Association), the author feels privileged 
to say that a difficult problem has confronted the com- 
tee, due to the very large variety of alloy steels now 
ig produced for castings. There appear to be not less 

n 75 such grades of metal which are being more or 
s frequently and intentionally produced, evidently 

‘ith the thought that each such variety is best adapted 
or one or more purposes. It would seem that there is a 
considerably larger variety of such cast stecls being 
made than may be produced a few years hence, when 
more experience in foundry technique, in heat treatment, 
in laboratory testing, and in service behavior is obtained. 
Undoubtedly there will be developed within the next 10 
years entirely new combinations of casting steels of dis- 
tinct advantage, while some varieties now manufactured 
will be discontinned. Meanwhile, the steel casting indus- 
try, largely speaking, is in the interesting stage of trial 
and error, in its somewhat recently developed state of 
alloy-consciousness. And it appears that the situation in 
considerable degree (but not to the same great extent) 
prevails in other branches of steel manufacture. 

This affords, per se, no basis for indictment against 
steel producers. While one would be foolish to discount, 
generally speaking, the indications of serviceability ob- 
tainable from laboratory tests, those men who are most 
familiar with such tests are more positive than are some 
other people in declaring that laboratory tests fail to 
supply much valuable information regarding behavior in 
service. The time element is a tremendous factor affect- 
ing the serviceability of a metal part, under any condi- 
tions of mechanical stress or resistance to corrosive and 
other relatively destructive agencies. Creep testing pre- 
sents one of the most significant laboratory attempts to 
duplicate these time factors incidental to service. 


The difficulty of conducting laboratory tests to estab- 
lish data for design purposes is not the only one that has 
resulted in so many grades of alloy cast steel now being 
produced. It must be remembered that during the last 15 
years many electric melting furnaces have been installed 
in foundries, providing conveniently small units for the 
manufacturing of special steels often ordered in light 

“Ckemical C 


Steels for Cas omposition as Employed for Classifying Carbon and Alloy 
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tonnages. Thus, the typical electric steel foundry occu- 
pies a position in respect to special metals which is much 
more promising than that held by the average open- 
hearth foundry. And while the resulting great number 
of steel varieties serves temporarily to cause sonie con- 
fusion in the present significant stage of casting pro- 
duction, the outcome promises to be helpful to every- 
body concerned; partly because there is being demon- 
strated much more forcibly than ever before, the extra- 
ordinary flexibility of the foundry product. This flex- 
ibility, considered in respect to shape, has of course been 
widely recognized through many centuries. But the va- 
riety in physical properties obtainable in the foundry was 
not realized generally by engineers up to a few years 
ago, and is not fully appreciated now. (Incidentally, it 
cannot be denied that the striking developments in the 
welding art gave the foundryman an enormous stimulus 
to develop improvement.in casting properties. ) 


Many Property Combinations Now Available in 
Ferrous Castings 

This flexibility or versatility in foundry metal, while 
naturally most pronounced in steel, is by no means con- 
fined to that material, even when it is of a grade giving 
rise to no dispute in respect to terminology. This may be 
better appreciated by mentioning recent developments 
in Testing Society specifications for ferrous castings. 
Without differentiating between the tentative standards 
and the established standards that have been adopted 
by the A.S.T.M., it is interesting to note that there are 
now “on the books” of the Testing Society specifications 
for seven grades of gray iron, ranging in minimum ten- 
sile strength requirements from 20,000 to 60,000 lbs./ 
in.” ; specifications for 2. grades of malleable iron, calling 
respectively for 50,000 lbs./in.* tensile strength and 10% 
elongation, and 53,000 lbs./in.” tensile strength and 18% 
elongation. It seems likely that another grade of malle- 
able iron will ultimately be included in A.S.T.M. speci- 
cations, calling for relatively low values that are re- 
garded as entirely suitable for certain products. A fourth 
grade of malleable iron not infrequently produced, but 
not covered in an A.S.T.M. specification, has a mate- 
rially higher tensile strength than has been mentioned, 
and (naturally) a fairly low ductility. 
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Continuing the summary, there are now 5 grades of 
carbon steel, one grade of Austenitic steel, and 8 grades 
of ferritic or pearlitic structural steels covered in Test- 
ing Society specifications for castings (the strongest be- 
ing required to have not less than 150,000 lbs./in.’ ten- 
sile strength and 25% reduction of area). And the end is 
not yet. To be specific, a Testing Society committee is 
now vigorously at work in developing specifications for 
alloy steel castings for service at temperatures up to 
1100” F., which are expected to provide for additional 
grades of metal. What may be expected in respect to 
stainless stec] casting specifications is still another story. 
Such A.S.T.M. purchase requirements may be expected 
soon. 

A few contrasts will bring the existing condition of 
cast metal flexibility into proper perspective. Whereas 
10 years ago there probably were not more than 4 grades 
of cast iron (ineluding gray, white, mottled, malleable, 
and semi-malleable varieties) produced in appreciable 
tonnages in this country, there are now at least 11 grades 
of metal often put into iron castings, each having many 
useful applications. And whereas A.S.T.M. specifications 
previous to 1930 provided but 4 carbon grades and no 
alloy grade of cast steel, now the specifications published 
by the Testing Society cover 5 carbon grades and 9 alloy 
grades. The alloy cast steel specifications recently de- 
veloped represent merely a beginning in the establish- 
ment of purchasing standards that may be used for the 
steadily increasing special product of the steel foundry. 
The proportion of alloy cast steel to total cast steel grew 
from a little over 6 to 19% in the 10 years ending with 
1982. 

Naturally one result from these striking developments 
in manufacturing ferrous castings is the expenditure of 
much time and effort to obtain agreements on rejection 
limits for specifications. Another effect is the present 
confusion in terminology, previously mentioned. It also 
happens inevitably that what may be called the twilight 


zones, Wherein more than one foundry metal might be . 


used satisfactorily in service, are expanding. Gradually 
each general class of foundry products is acquiring a 
closer competitive relationship with each other class. 
And as one consequence of all of this achievement, the 
welding advocate now gets a stimulus from the foundry- 


man; thus to some extent reversing the order of things . 


that aroused the casting maker a few years ago. Obvi- 
ously, all of the developments that have been indicated 
have worked to the distinct economic advantage of the 
consumer-class. 
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Tillman D. Lynch, aged 66, formerly consulting metallurgical 
engineer, at the Westinghouse Electric & Manufacturing Co., 
died at his home in Edgewood, Pa., after several months ill- 
ness. Mr. Lynch, who recently retired from active duties, was 
one of the best known metallurgical engineers of the United 
States and a past President of the American Society of Steel 
Treating. Born in Harrison County, W. Va., in 1867, he gradu- 
ated in 1891 from the Virginia University with the degree of 
Civil Engineer. Upon graduation, Mr. Lynch joined the con- 
tracting and inspecting engineering firm of G. W. G. Ferris 
and Company of Pittsburgh, Chicago, and New York, doing in- 
spection work at mill, foundry, shop and field erection. During 
1895 to 1897 he had charge of the Chicago office of the firm. 
From 1897 to 1899, the period of the Spanish War, he was in 
the Bureau of Steam Engineer, United States Navy. He joined 
the Westinghouse Company in 1899 and was with this com- 
pany continuously until his recent retirement, principally being 
in charge of manufacturing and metallurgical process. 
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C. L. Anger Joins Udylite 


According to an announcement from L. K. Lindahl, General 
Manager of the Udylite Process Co., Detroit, C. L. Anger, 
well-known plating engineer, has joined the Udylite staff. Mr. 
Anger’s headquarters will be the recently established Cleveland 
Branch office of the Company. Mr. Anger 
brings to Udylite broad experience in the 
plating industry. Shortly after graduat- 
ing from the chemical engineering de- 
partment of the University of Michigan 
in 1919, he made his initial entry into 
electroplating by entering the employ of 
the C. G. Spring & Bumper Co., Detroit, 
Here Mr. Anger was in charge of finish- 
ing and chemical processes including 
plating, rustproofing, polishing, enamel- 
ing and heat treating departments. Fol- 
lowing his connection with C. G. Spring 
& Bumper, he became associated in turn 
with O. M. Hall Lamp Co., General 
Chromium Corp., and Detroit Plating 
industries. His positions with these con- 
cerns were similar to that held at C. G. 
Spring. In 1929, Mr. Anger left Detroit 
Plating Industries and made his first con- 
nection with a plating supply house when he joined the Chicago 
office of The Hanson-Van Winkle-Munning Co. as service engi- 
neer. After serving one year, he continued in the latter capacity 
prior to joining Udylite. For the past few months, Mr. Anger 
has been working on special plating problems in the Udylite 
laboratories. The opening of the Cleveland Branch office finds 
Mr. Anger prepared by experience and training to render as- 
sistance to customers in that vicinity. 








Please Note 


In the October issue of Meratrs & Attoys in an article by 
R. A. Smart the name of the builder of the furnace illustrated 
on page 155 was omitted. This large normalizing furnace was 
built by the Electric Furnace Company, Salem, Ohio. 





Metallurgy of Watch-Making 


H. W. Gillett, director of Battelle Memorial Institute, Co 
lumbus, Ohio, has announced the establishment at the institute 
of a research project sponsored by the Elgin National Watch 
Co., Elgin, UL, for the study of the metallurgy of watch-mak 
ing. Various alloys are used in watch parts, but they have re 
mained the same for many years. Metallurgical advances that 
other industries have developed and applied have been singu 
larly lacking in the horological industry. Improvement and 
standardization of the metal in watch parts are the primary 
aims of this project. The Elgin National Watch Co. in the 
spirit of the word “national” in its name, has developed the 
manufacture of its own parts rather than relying on foreign 
sources. It is thus in a position fully to utilize metallurgical 
research developments and to work out new alloys especially 
fitted to meet their particular requirements. James L. Gregg 
and A. W. MacLaren, metallurgists, and H. W. Russell, chief 
physicist, have been designated by Doctor Gillett to work on 
this research program. 





"Silicosis" 

In view of the increasing prominence given to the effects of 
silica dust on the health of workers, the Industriai Health Sec- 
tion of the Metropolitan Life Insurance Company has prepared 
a booklet entitled “Silicosis” for the information of plant super- 
intendents and foremen in departments where silica dust is 
present. The booklet might be of aid in controlling dusty proc- 
esses arising in the course of manufacture. 

Copies of the booklet are available. Requests may be ad- 
dressed direct to the Industrial Health Section, Metropolitan 
Life Insurance Company, One Madison Avenue, New York 
City. 





Litle with Detroit Electric Furnace 


The Detroit Electric Furnace Company, manufacturers of 
rocking electric furnaces, has retained T. J. Litle, Jr., as engi- 
neering counsel on electric cast iron in the automotive industry- 
Mr. Litle was formerly engineering executive at both the Lin 
coln and Marmon Motor Car Companies, as well as President 
of the Society of Automotive Engineers. 
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URITY of the product always 
was and still is one of the most 
important considerations in the 
making of alloys and has had a ‘re- 
mendous influence on the develop- 
ment of all metallurgical processes. 
a Taking as an example metallurgy of 
iron; some 30 years ago 99.9% pure 


t present it is being prepared com- 
nercially in open hearths, and yet 
n this product is far from being 

- pure iron.’ 
ae One of the factors which interferes 
with the purity of metallurgical prod- 
Bs ucis, and which is oceupying the at- 
ee m of all conscientious alloy 
rkers, is the reaction of the hot 
irge in a metallurgical furnace 
with the atmospheric gases. When a 
tal is melted (or sometimes even 
ited up in the solid state) in any 
mosphere, a reaction may be ex- 
pected between the metal and the gas 
(or gases). It may be a simple me- 
chanical “sorbtion” of gas bubbles, 
or it may be a liquid or solid solution, 
or a chemical reaction, either with 
the principal metal, or with the in- 
gredients present. In the finished 
product materials resulting from 
these reactions may be present in a 
variety of different states, and may 


ron was a laboratory curiosity, while. 


VACUUM FURNACES 


IN METALLURGY 


N. A. Ziegler® 


I, is surprising that vacuum 
furnaces have as yet made so lit- 
tle headway in comnrercial metal- 
lurgy in this country. The high 
frequency furnace, which would 
be used in vacuum processes, has 
become a commercial common- 
place with many operators fami- 
liar with handling it. 

Way back in August 1929, Vol. 
1, page 72, we published an edi- 
torial, “Vacuum melting for 
quality steel—why not?” The 
arguments there set forth seem 
to us as good today as they 
seemed then, and laboratory ex- 
perience with vacuum furnaces 
has, of course, gone much farther 
in that period. 

Perhaps the trouble is that 
when the operating man strolls 
into the laboratory and sees a 
vacuum furnace, he sees a maze 
of glass tubing on the vacuum 
line and supposes that any vac- 
uum outfit would be fussy and 
fragile, which is, of course, not 
the case. 








At the same time as carbon is be- 
ing oxidized, reaction of oxygen with 
the iron is in progress, which process 
may be represented by the following 
equations: 


2Fe+O. = 2FeO 
Fe + CO. = FeO + CO 


2 Fe + CO. = 2 FeO + Ci 


AL ALA 


By adjusting the relative amounts 
of phases participating in the above 
reactions, the equilibrium between 
Fe, O,, Fe,C, FeO and CO can be 
shifted at will in any direction. A 
skillful steel maker knows with a fair 
degree of accuracy where to stop, in 
order to obtain the final product suf- 
ficiently low in carbon, and at the 
same time not oxidized too far.* 


However, no matter how skillful 
he is, he inevitably will have in the 
final product a certain amount of 
carbon, which he may or may not 
want, and a certain amount of oxy- 
gen, in one or another form, which 
is almost always undesirable. It is 
absolutely impossible to prepare iron 
in an ordinary atmosphere so that it 
will be substantially free from hoth 
carbon and oxygen. Amount of one 
can be reduced only by increasing 
the amount of the other. The only 
way to bring the above reactions to 




























































































have very different influences on its properties. The in- 
terest and at the same time ignorance (quite frankly ad- 
mitted by many) on this subject were very well mani- 
fested at the symposiums on gases in metals held for the 
last two years by the American Institute of Mining & 
Metallurgical Engineers. During the last symposium, 
Prof. Mathewson, in a very able and remarkably clear 
way, demonstrated the complexity of these problems, and 
the difficulties which have to be faced by anyone working 
in this field. ; 

In many cases reactions of different metals with the 
gaseous phases are taken advantage of, and are success- 
fully applied for the purification of various alloys. Tak- 
ing as an example the process of preparation of steel from 
pig iron; the main reaction here is the combination of 
carbon with the atmospheric oxygen. (There are other 
equally important purifying reactions, but for the mo- 


ment they may be disregarded.) This reaction may be 
expressed by the following equations :— 


C+ 05 = CO, 
2C+ 0, = 2CO 
Fes C+ 0. = 3 Fe + CO, 
i 2 Fez C+ 05 = 6 Fe + 2 CO** 


*Ur " 
Westinghouse Research Laboratories, East Pittsburgh, Pa. 


**It is assum B : 2 
bides of iron voted the sake of simplicity that there are no other car- 







a desired completion is by eliminating the atmosphere 
around the bath, and by continuous removal of gaseous 
products of reactions (CO and possibly CO,), occurring 
in the bath. 


Supposing that the atmosphere over the molten bath 
should be gradually removed, the reaction 2C +- O, 
2CO, will progress in the direction indicated, with » 
new equilibrium existing for every pressure, thus allow- 
ing us a simultaneous removal of C and QO, from the 
bath. This is the principle often applied to the prepara- 
tion of “pure” metals (in particular iron), and which in 
certain cases may be equally well adopted for the purifi- 
cation by annealing. 

Before going any further, it would be well to define 
the frequently used word “vacuum.” It should be under- 
stood that there is no absolute emptiness in nature. 
According to Edington and Jeans, even in the inter- 
planatory and interstellar space several atoms of matter 
are present in every cubic centimeter. In the best 
vacuum obtainable in the laboratory, there are about 
ten billions of atoms per every cubic centimeter of 


tAgain for the sake of simplicity, it is assumed that FeO is the only 
oxide formed, which is not true. 

tIt should be pointed out that the actual process of steel making is 
much more complicated. Perhaps hundreds of equations could be drawn, 
representing reactions taking place in an open hearth bath, but for the 
purpose of the present paper, the above outline is sufficiently complete. 
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space, which corresponds to a vacuum of one hundred- 
millionth millimeter of mercury. Even this relatively 
crude vacuum can be produced only in small glass ves- 
sels by means of very elaborate pumping systems, and 
cannot be used for any metallurgical processes, no mat- 
ter how small. In the common language, however, by 
“vacuum” are understood all pressures below one at- 
mosphere, the application of which, to metallurgical 
processes, is increasing every year. Which is the poorest 
vacuum (or the highest pressure) which begins to im- 
prove the product is impossible to specify, because it 
varies with conditions. In certain laboratory work, 
vacuum of at least .001 mm. mercury should be obtained 
to secure the desired results. On the other hand, in com- 
mercial practice, according to Rohn (as will be discussed 
later), a vacuum of 5 mm. mercury is sometimes suffi- 
ciently high to serve the purpose. 

An electric furnace is the only one which can be suc- 
cessfully converted into and be used as a vacuum fur- 
nace. With perhaps very few exceptions, unknown to 
the author, all vacuum furnaces are electrically heated. 
Very generally they can be divided into: Commercial and 
laboratory, induction and resistance, and melting and an- 
nealing. 

Until very recently, a vacuum furnace was purely a 
product of laboratory research development, and at pres- 
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Fig 1. High Vacuum Annealing Furnacc 


ent there is not a well-equipped metallurgical laboratory 
in which vacuum furnaces are not used. All laboratory 
vacuum furnaces can be divided into two general groups: 
those heated by resistance, and those heated by an in- 
duced field. 

The simplest resistance vacuum furnace is a silica tube 
with one end connected to the vacuum pumps, the other 
provided with a vacuum tight cover, and a metallic heat- 
ing element wound on the tube. A characteristic furnace 
of this type is given in Fig. 1, which is self-explanatory. 
This furnace can be used at all temperatures up to 
1100°C., above which the heating element oxidizes very 
rapidly, and the silica tube cannot withstand the atmos- 
pheric pressure. A vacuum is produced by mercury 
pumps and an oil pump in series, and can be maintained 
at or below .001 mm. mercury for an indefinite period 
of time. The vacuum system is constructed exclusively of 
silica, glass and vacuum cement, down to the oil pump. 
Furnace temperature is measured by a thermocouple 
attached to the wires sealed into the glass front cover. 

At Westinghouse Research Laboratories this furnace 
is used for annealing purposes only, but any metal or 
alloy with a melting point lower than 1100°C. could be 
fused in it. For melting purposes, it would probably be 
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more convenient to have the silica tube placed in a ver- 
tical position, with the lower end permanently sealed, 
and having the ground glass cover and the vacuum con- 
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Fig. 2 


nection on the upper end. If a material which could 
withstand atmospheric pressure, and a heating element 
which could withstand oxidation at temperatures over 
1100°C. could be found, the field of application for this 
type of furnace would be considerably enlarged. 

Recently Dr. Lowry of Westinghouse Research Lab- 
oratories* very successfully modified this type of furnace 
by substituting for the silica tube one welded of an 80%, 
Ni, 20% Cr alloy plate 14 inch thick (Fig. 2). The 
diameter of the tube was increased to 5 inches, thus very 
considerably enlarging the capacity of the furnace. In- 
stead of a ribbon wound on the tube, 80% Ni, 20% Cr 
heater rods are being used, thus making repairs and 
replacements of the heating element much simpler. The 
glass front cover is substituted by a water-cooled metal- 
lic one, which is more durable. A new design of a pow- 
erful mercury diffusion pump is being made use of, thus 
insuring a vacuum of .001 mm. mercury or better. The 
maximum temperature obtainable is about 1000°C. Al- 
though this furnace is used only for annealing small 
metallic parts on a semi-commercial basis, by introducing 
minor changes in its construction, it undoubtedly can be 
successfully applied for making alloys with melting tem- 
peratures of 1000°C., or lower. 


In view of the fact that this furnace, without much 
difficulty, may be considerably enlarged, and judging by 
very satisfactory working results, it may be considered 
as a further step in the direction of applying the vacuum 
for commercial annealing. 

There are many vacuum furnaces used in different 
laboratories for annealing or melting low temperature 
alloys. Most of them, however, in their main characteris- 
ties are similar to the two just described. The real diffi- 
culties begin only when temperatures over 1100°C. are 
required, because there are very few materials known 
which can withstand atmospheric pressure when heated 
over 1100°C.* Also, there are not many materials ap- 
plicable for heating elements, which last for any length 
of time at those temperatures.** For these reasons, im 

*Most of those that can withstand these requirements have othef 
undesirable characteristics, such as a high coefficient of expamsiom, 


causing cracking. : 
**Those that could be used, such as platinum, are too expensive. 
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designing a resistance vacuum furnace applicable for, 
say reparation of iron alloys, two main considerations 
should be kept in mind: (1) the heating element must 
be in vacuum; (2) the vacuum container must be at or 
near room temperature. 

The best solution of this problem is a furnace of 
Ars.in® type, which may be described as a graphite- 
helix heating element, enclosed in a water cooled iron 
vacuum tank (Fig. 3). All parts below the cover 13 are 

‘osed in an iron tank (not shown), which is sealed by 

vans of a vacuum cement to the groove made in the 
cover, and which in turn is enclosed in a second some- 
what larger iron tank with water circulating between the 
two. A vacuum is maintained inside of the first tank by 
means of an oil pump. The 
main difficulty in constructing 
this furnace is to supply elec- ~ 
tric current to the helix, be- 
cause in order to keep the 
points of contact of the ends 
of the helix with the vacuum 
tank cold, very large graphite 
clamp blocks (8 and 9, Fig. 
3) have to be used. A graphite 
jacket (2, Fig. 3) and a rather 
elaborate water cooling system 
are applied to protect the vacu- 
um tank from overheating. The 
whole furnace is a very clumsy 
structure with many sealed 
joints, which, together with a 
large amount of graphite and 
refractory material, makes a 
high vacuum impossible. .01 
mm. mercury is about the best 
vacuum that may be expected 
even when the furnace is cold, 
and about .5 mm. while work- 
ing.* At present, with the in- 
troduction into metallurgical ac- 
tivities of heating the induced 
field, Arsem and similar types pees 
of furnaces become mo d pat 

re an 
more of historic interest only, 
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“Many types of gra hit i 
um furnaces may be ood at litera. 


wre, but all of them are similar to 








or are used in such cases when the source of high fre- 


“quency current is not available. 


The advantage of the induction furnace is that only 
conductors, such as metals and graphite, are heated by 
an induced field. For this reason heat is developed in the 
charge itself, and the hot region is restricted to a small 
space. 

On the other hand, it is very difficult to maintain by 
means of an induced field a solid piece of metal at a 
uniform temperature, due to the non-uniformities of the 
shape of a metallic sample, and small fluctuations in the 
field strength. When the charge melts, non-uniformity of 
temperature distribution disappears, but temperature fluc- 
tuations still may be considerable. For this reason, heating 
by induced field is seldom used 
for annealing purposes, and its 
field of application is restricted 
mostly to melting alloys.** 
Laboratory induction vacuum 
furnaces can be divided broad- 
emex cassec. a ly into two groups: ones in 
SIGHT HOLE which the induction coil is in 
vacuum, and ones in which the 
induction coil is outside of the 
TBE con vacuum vessel, in the air. 

ET ee The satisfactory solution of 
the first type is the glass bell 
jar furnace* (Fig. 4). Its main 
parts are: (1) water cooled 
steel bottom plate; (2) Pyrex 
glass bell jar; (3) water cooled 
copper tube helix, and (4) cop- 
per to glass-seals, “terminals.” 

The most difficult problem in 
3 designing this furnace was to 
; bring the ends of the helix from 
' 


PORCELAIN COVER 


COPPER TERMINALS 


* under the bell jar through the 
bottom steel plate, so as to keep 
them electrically insulated one 
from the other, and at the same 
time to have the joints with the 
bottom plate vacuum tight. This 
was solved by introducing two 
“terminals,” each of which is 





WE epee by induced field is ap- 
plied to metallic parts of vacuum tubes, 


rsem furnace, differing only in detail. Fig. 4. General View of the Bell Jar High Vacuum Induction Furnace each one being treated individually. 
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composed of two copper tubes, tapered to a thin edge and 
sealed together by hard glass. The lower end of each 
terminal is soldered to the bottom steel plate, and each 
end of the copper helix is soldered to the upper end of 
one of the terminals, passes through it without touching 
its lower end or the bottom plate, and is connected to the 
source of the high frequency current, thus giving a very 
satisfactory solution of the problem. The helix is resting 
on a porcelain dish, supported by a short silica tube 
which, in turn, rests on the bottom plate. Crucible (usu- 
ally zirconium silicate), containing the metallic charge, 
and provided with a high refractory porcelain cover 
with a sight hole, is placed inside of the helix. 


The porcelain dish and the space between the crucible 
and the helix are filled with coarse alundum, which is 
also spread over the crucible cover. This alundum acts 
as a thermal insulator, and also as a mechanical support 
for the crucible. Turns of the helix are insulated, one 
from another, by placing particles of the same alundum 
between them. The setup is covered with a Pyrex bell 
jar, with a rubber ring, both sides of which are greased, 
placed between it and the bottom plate. The vacuum 
under the bell jar is produced and maintained by mer- 
cury pumps and an oil pump in series. Charges up to 
15 lbs. in weight of any metal or alloy melting at or 
below 2000°C., can be melted in this furnace, and at the 
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same time the pressure under the bell jar can be kept 
at or below .001 mm. mercury. 

At the Westinghouse Research Laboratories a motor- 
generator set is used as a source of high frequency cur- 
rent. The maximum output of this set is about 15 KW. 
at 200 amps. and 12 kilo-cycles. Should, however, a mer- 
cury gap oscillator, with a frequency of 100 kilo-cycles 
or over be used for the same purpose, very strong dis- 
charges under the bell jar will follow, which may dam- 
age the furnace. Hence, if an oscillator is the only 
source of high frequency current, the helix must be kept 
in air, outside of the vacuum vessel, and the design of 
the furnace should be changed accordingly. 

Perhaps the best solution of this problem was obtained 
by Dr. Walters and his associates at Carnegie Institute 
of Technology’ (Fig. 5). They make use of a silica tube 
type of furnace with the water cooled copper bottom 
sealed to the tube by vacuum cement, and with a copper 
collar sealed by vacuum cement to the upper end of the 
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tube. This collar has its upper surface ground with the 
water cooled copper cover, which, when greased, gives a 
vacuum tight joint. This collar has also a side hole, 
which by means of a flexible joint is connected to a 
mercury diffusion pump. A metallic charge is placed in 
a crucible (usually magnesia) which in turn is placed 
inside of a larger crucible, the space between the two 
being filled with a loose refractory material, acting as a 
support for the inner crucible. The two concentric cruci- 
bles, with the charge, are placed on a suitable pedestal 
inside the silica tube. Copper-tube-helix (water cooled) 
is placed on the outside of the silica tube, and surrounds 
the entire charge. Up to 8 pounds of any metal or alloy 
melting at or below 1700°C. may be successfully melted 
in this setup in a vacuum of about .01 mm. mercury. 
The relative advantages and disadvantages of the 
“bell jar” and “silica tube’ types of induction-vacuum 
furnaces are as follows: 
In the bell jar furnace 
(a) All flexible and wax joints are eliminated, which reduces 
considerably the chances of possible leakages, thus insuring a 
better vacuum. 
(b) Larger charges in a better vacuum can be melted. 
(c) Charging and cleaning of the furnace is much easier. 
(d) Danger of crucible breaking and charge running out is 
less, because of the crucible being supported by a flexible 
water-cooled copper helix (also acting as a heating element). 
(e) Better coupling between the coil and the charge is secured. 
However, as was already pointed out, the 
drawback of a bell jar furnace is that it can 
be operated only on a motor-generator set, 
which is a clumsy and expensive piece of 
apparatus, while a silica tube furnace may be 
run on any source of high frequency current. 
Another type of a small silica tube high 
frequency vacuum furnace, used at Westing- 
house Research Laboratories, in connection 
with the graphite vacuum fusion method of 
determining gaseous elements in metals, is 
shown in Fig. 6.° 
At present laboratory vacuum furnaces are 
not yet commercial products that can be 
bought in the market, and it is necessary to 
design and build them individually. In de- 
signing a laboratory vacuum furnace, the fol- 
lowing considerations may be used as a guide: 
1. The field of application: 


a. melting or annealing 
b. temperature range 

ec. vacuum range. 

d. size and shape of the vacuum vessel 
e. size and kind of the charge 


2. Practical restrictions: 
a. money to be invested 
b. source of power available (resistance or 
induction type; source and quality of 
the high frequency current, etc.) 
ec. source of vacuum (different types of oil and mer- 
cury pumps) 
d. access to the services of skillful electricians, me- 
chanics and glass blowers 
e. materials to be used for construction (particularly 
refractories) 


Judging by the information to be found in the litera- 
ture in the United States, the vacuum furnace is still 
almost exclusively a laboratory tool. Only in rare cases 
is vacuum annealing being applied on a semi-commercial 
scale, and vacuum melting is not used at all. 





In Europe, however, at least one place is known where 
commercial vacuum melting furnaces are in continuous 
use. This is Heraeus-Vacuumschmelze A.G. at Hanau- 
am-Main, Germany. 

According to Dr. Rohn‘ the only satisfactory method 
of complete elimination of shrinkage cavities and blow 
holes in high grade metals and alloys is melting and 
casting them in a sufficiently high vacuum. His paper de- 
scribes two methods of doing it on a commercial scale. 








In the first method a crucible is used of er 
the shape which corresponds to the shape 
of the ingot to be produced, as shown in 
Fig. 7, in which A is the crucible, B is 
the molten metal, C is the heating element 
of resistance type or an induction coil. 
“The heating element or the induction coil 
is provided with tappings as shown on the 
left of the drawing. Successive sections of 
the heating element or of the inductor coil 
can be cut out gradually, starting from the 
bottom.’ By using a proper rate of cool- 
ing (about 14 in. per min.), the shrinkage 
cavity can be eliminated entirely. If a 
furnace of this type is small, a movable 
support on which the crucible is placed Fig. 7 
may be provided. By lowering the crucible 
after the melting process is completed, 
with a suitable rate of speed, the same 
effect may be secured. 

The other method (Fig. 8) is melting and 
pouring metals in vacuum into water cooled 
copper molds. Charges of 4 tons are melted 
and poured at pressures of 2-5 mm. mer- 
cury and a temperature of 1600°-1700°C. 
[f a melt is poured at pressures higher than 
this, ingots show blow holes caused by 
gases which are given off during solidifica- 
tion, but if the vacuum is of the magnitude 
just specified, “the resulting ingots can 
e sawed into discs 1% in. thick,” and upon 

xamining them with a lens, “no holes or 
pores can be found.” 

“The furnace used for this purpose is of 
te induction type with a horizontal ring- 
shaped melting bath, as shown in Fig. 8. The iron core is 
divided into a number of parts, C, so as to obtain a very 
llomogeneous magnetic field, and to avoid every induction 
effect in the casting. The primary coil consists of water- 
cooled tubes, T, of electrolytic copper; it is divided into 
4 parts, which are placed at the inside and outside and at 
the top and bottom of the cage formed by the single cores 
C. The melting bath is therefore surrounded on all sides 
by water cooled tubes, and the transformer cores are 
kept cool. If these 4 parts of the primary coil are con- 
nected in series, the magnetic field is a very homogene- 
ous one, and a very small stirring effect occurs. During 
the degasifying reaction, one part of the primary only 
is fed. This produces a much stronger stirring effect, 
which facilitates every slag reaction and degasifying 
process. Two molds are coupled directly with an air- 
tight connection, to the main casing of the furnace, and 
a number of windows of fused quartz are provided to 
allow observation of the progress of the melting and 
degasifying process and pouring operation. Pouring is 
carried out by tilting the whole furnace; the second 
pouring operation cannot be carried out until the ingot 
first poured has solidified.” 

In vacuum melting the refractories are of primary im- 
portance and constitute a problem difficult to solve. It is 
obvious that they should be free from all moisture and 
volatile substances. For this reason, the hearth of the fur- 
nace is relined for every new heat with silica, fused alu- 
mina, or magnesite, containing necessary additions of 
auxiliary material, such as powdered glass or boric acid. 
This composition of the refractory material is selected so 
that it sinters about 50° below the melting point of the 
charge, thus forming a strong lining. 

_ Application and development of vacuum melting is 
justified by the fact that alloys properly prepared in 
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vacuum possess certain properties which 
‘annot be obtained by any other means. For 
example, 4% silicon iron alloys, prepared 
in a sufficiently high vacuum, have higher 
purity and consequently higher magnetic 
properties than similar alloys melted even 
in a hydrogen atmosphere. Some alloys, 
such as 8% aluminum-iron, which are very 
difficult to make under ordinary conditions, 
are prepared without any trouble in vacu- 
um. Afterwards they can be forged hot or 
worked cold down to any desired size and 
|. shape. It is known that electrolytic nickel, 
if melted in air without any deoxidizer, 
would be too brittle for any practical use. 
The same electrolytic nickel, melted in 
vacuum, can be forged to thin rods, and 
=~ then swedged and drawn to wire. Vacuum 
melted electrolytic copper does not contain 
any oxygen, and for this reason is never 
sensitive to hydrogen embrittlement. 

Many other examples of superiority of 
vacuum prepared, or vacuum treated alloys 
can be given, but for the present the above 
will suffice. 
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Whether or not reduced pressures will 
ever be extensively used on a commercial 
scale, is a question of pure economies, i.e., 
of relative usefulness of alloys of superior 
quality, because even now large commercial 
vacuum furnaces could be constructed with- 
out much technical difficulty. 

The price of a vacuum melted material 
could be considerably reduced, without sac- 
rificing its quality, if melting could be per- 
formed elsewhere, the charge introduced into the vacuum 
furnace in a molten state, and only the last refinement 
and casting performed in vacuum. 

The following data, given by Rohn, is very suggestive 
and indicates the growth of production of vacuum melted 
alloys.® 


Year Largest Vacuum Ingot Produced 
1917 4 ke. 
1920 21 kg. 
1924 230 ke. 
1926 1400 ke. 
1928 2000 ke. 


The annual production of vacuum-melted metal has 
risen from 12 tons in 1924 to nearly 50 tons in 1926, 
and approached 110 tons in 1928. 

In view of an ever growing demand of higher quality 
alloys, and in view of the willingness of the customers 
to pay higher prices for a better product, the author is 
of the opinion that, at present, vacuum furnaces are in 
a position similar to that in which electric furnaces were 
25-30 years ago—just on the edge of ceasing to be lab- 
oratory apparatus, and of becoming commercial tools. 
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A Metallographic Method for Determining 
Furnace Temperature Uniformity 






by E. H. Dix, Jr.” and A. C. Heath, Jr.” 


N THE Aluminum Research Laboratories it has been found 
[ recess, occasionally, to obtain an accurate idea of tem- 

perature gradients existing in furnaces used in experimental 
work, particularly those used for prolonged annealing of alum- 
inum alloys for alloy equilibrium investigations. A description 
of the principle and procedure may suggest other applications 
for a method which has been successfully employed in deter- 
mining the temperature uniformity in a small, electric, muffle- 
type furnace. 


The principle of Seger cones, which are used for a similar 
purpose, depends upon the softening of a conglomerate of cer- 
tain substances such as alumina, feldspar, etc., at a definite 
temperature determined by the kind and relative proportions 
of the components. In the present method, however, the fixed 
point is the melting point of a binary eutectic of aluminum and 
a second phase; either an intermetallic compound or a pure 
element. Thus if an alloy of hypoeutectic composition containing 
for example 30% eutectic is heated to or above the eutectic 
melting temperature and quenched, a microscopic examination 
of the alloy will show that part of the eutectic was molten at 
the time of quenching. Heating at temperatures immediately 
below the eutectic temperature will of course be without effect. 


In annealing specimens of aluminum alloys for solid solubility 
determinations a small electric muffle-type furnace with auto- 
matic temperature control is used. In order to further dampen 
the temperature fluctuation, a large block of cast aluminum, 
drilled to receive the specimens for heat treatment, is placed 
in the furnace. A chromel-alumel thermocouple located near the 
center of the block gives the temperature existing at this point, 
which is taken as the nominal annealing temperature. It was 
therefore necessary to know the actual departure of the tem- 
perature in various parts of the annealing block from the tem- 
perature indicated by this thermocouple. Small sheet samples, 
0.064 inch thick, of a high purity aluminum-silicon alloy con- 
taining 6% silicon were placed at different points in the block, 
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Figure 1. Mag. 100 
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which was then heated to temperatures ranging from 5° C. be- 
low the aluminum-silicon eutectic melting point to 3° above it; 
a set of specimens being quenched from each temperature after 
heating for a period of one hour or more. The samples were 
then polished and examined microscopically for evidence of 
partial melting. The metallographic preparation of the speci- 
mens was expedited considerably by using them in sheet form, 
since a number could be bolted together and polished as one. 
The difference between the known melting point of the eutectic 
and the observed block temperature at which any specimen ex- 
hibited the first signs of partial fusion therefore was the error 
in temperature between the recorded figure and the specimen 
location. Since the temperature at all points could be deter- 
mined with reference to this fixed recorder point, the tempera- 
ture gradients between all points were then known. It might be 
well to point out here that, although it is very satisfactory for 
the determination of sma! temperature gradients, the procedure 
has very definite limitations when the variations throughout 
the block are large. 


Eutectic melting in these specimens was quite easily observed 
under the microscope. Figs. 1 and 2 at 100 and 500 diameters, 
respectively, show a part of a cross-section of a 6% silicon- 
aluminum sheet which had been heated at 577°-578° C., the 
eutectic temperature, for a period of approximately one hour, 
and quenched. The part of the alloy that was molten at the 
time of quenching is indicated by the presence of a fine alumi- 
num-silicon eutectic structure forming a more or less continu- 
ous network as shown in Fig. 1, and in greater detail in Fig. 2, 
although even in the latter micrograph the structure is often 
not completely resolved. In the white matrix of aluminum will 
also be distinguished dark particles of silicon which belong to 
the original rolled structure of the sheet and which have 
coalesced at the relatively high temperature of heating. It is 
evident that a state of thermal equilibrium was not obtained 
during the period of heating since, under that condition, at the 
eutectic temperature the aluminum solid solution would co- 
exist with a liquid of eutectic concentration, and the excess 
silicon, now visible as larger particles, would be dissolved in 
the melt. 


Figure 2. Mag. 500. 





Any accelerated corrosion tests are 
liable to mis-interpretation when at- 
tempts are made to draw conclusions 
as to life in actual service. Tests in 
acids which chew up the metal so fast 
that the metal would never be used as 
a material of construction in contact 
with those acids, have often, in the 
past, been used as sales arguments that 
the metals would resist atmospheric at- 
tack in the same order in which they 
resist acid attack, though there is no 
connection at all between the two sets 
of conditions. 

The authors of this paper carefully 
disclaim any purpose of establishing 
the corrosion-resistance of welds in 
service by the tests reported. Instead 
they are really making, not corrosion 
tests in the ordinary sense, but a type 
of deep-etch test to show differences in 
structure and homogeneity of welds. 

The reader’s attention is called to 
the fact that the point of view of the 
authors is thus that of evaluation of 
materials from what may be termed 
the deep-etch point of view and not 
from the corrosion point of view. The 
reported corrosion tests are a tool, not 
an end in themselves. 


Introduction 

OR the investigation of the relative corrosion resistance of 

various types of welds a somewhat modified alternate immersion 

ype of corrosion machine was constructed since this type has 
iven consistent and reproducible results in the hands of others.t 

Most of the preliminary data presented in this paper were ob- 

ined from accelerated corrosion tests made with HCl and NaCl 

olutions of considerably higher strength than those to which steel 
ructures are usually subjected. No attempt was made to estab- 

h a definite realtionship between the corrosive effects of the solu- 

ms used and those normally encountered in marine service or 

ther commercial applications. Tests in this direction, however, are 
under way and will be reported later. 

The present investigation was concerned mainly in establishing 
the relative performance of weld metal produced by 4 different 
types of electrode rods. Their relative merit was measured by the 
ability of the deposited weld metal, obtained from each rod, to 
resist the action of HCl and NaCl solutions. The comparative re- 
sults should be useful and instructive to anyone interested in select- 
ing a welding wire. The data, however, should not be considered 


as a means for making predictions of service under other condi- 
tions. 


Description of Corrosion Testing Machine 
The machine was of the alternate immersion type, i. e., a speci- 
men was lowered into a corrosive liquid bath, held there for a 
period, raised and held exposed to the atmosphere for a period, etc. 
Several detail changes were made from the apparatus as described 
by Rawdon, Krynitsky and Finkeldey.t The main differences are 
in two changes or substitutions and one addition. 


We used a different means than their system of bell cranks with 
silk threads and pulleys to insure that there was only vertical mo- 
tion of the specimen. The clock mechanism for timing was changed. 
femperature control for the corrosive liquid containers was added, 
thus removing one of the variables encountered. 


The corrosive liquids were placed in Pyrex beakers of 3 liters 
capacity set in a controlled temperature water bath in a lead lined 
box. There were 4 rows of 6 beakers each, as may be seen in Fig. 1. 
The water bath was maintained at 30° C. + 0.5° and was heated 
by 3 standard immersion heaters, one of which was controlled by 
a De Khotinsky thermoregulator, the other two manually. Circu- 
lation of the water bath was maintained by a motor driven pro- 
peller. The path of the circulating water was controlled by sheet 
lead baffles set between the beakers. 

+ Westinghouse Research Laboratories, East Pittsburgh, Pa. 

! ‘awdon, Krynitsky & Finkeldey. Types of Apparatus used in testing 
= Corrodibility of metals. Proceedings American Society for Testing Mate- 
R. Vol. 24, Pt. II, 1924, pages 715-734. 
= mg & Krynitsky. Notes on corrosion testing by different immersion 
pee se) Tranactions American Electrochemical Society, Vol. 46, 1924, 
omen & Groesbeck. Effect of the testing method on the determination of 

Sion resistance. Bureau of Standards Technological Paper No. 367. 
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Fig. 2. Electrical Control System of Corrosion Apparatus for Weld Testing 


The specimens to be corroded were suspended by glass 
hooks from a wooden rack which was movable vertically and 
held in position at each end by 2 bars running in guides. 
The vertical motion was imparted to the rack by a connect- 
ing rod and bell crank at each end, the bell crank shaft be- 
ing driven by a 4 H.P. d.c. motor through a worm gear. 


The timing unit comprised a 2 watt synchronous motor 
geared to 2 shafts (i and 1/30 r.p.m.) which carry contact 
discs. Contact made on one disc or a combination of the two 
discs, closes the lift motor relay, thus initiating rotation of 
the bell crank shaft or lift drive shaft as it is termed on Fig. 
2. This moves the 180° contactor disc mounted on the bell 
crank shaft closing these contacts which keeps the lift motor 
relay closed until the bell crank shaft has rotated 180°. See 
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opts 


Fig. 2. The timing disc contacts have opened in the meantime, 
hence rotation of the bell crank shaft ceases after turning 180°. 
Adjustment of the position of the 180° contactor disc on the 
bell crank shaft insures the movement of the rack and speci- 
mens suspended from it, from upper to lower position and vice 
versa in one step and the cessation of motion upon arrival in 
either position. The reliability of the lift mechanism and timing 
devices was tested over a period of many months, during which 
time the rack made each scheduled cycle without failure. 

The electrical connections are shown in Fig. 2. The relays for 
lift motor and heater unit, also the timing unit are enclosed 
on the shelf beneath the table, as may be seen in Fig. 1. The 
manual controls for bath heaters, circulating motor and lift 
motor are beside the relay enclosure. 


Calibration of Corrosion Testing Machine 
For calibration of the test method, the following standard 
materials were used: 
Monel metal 
Aluminum 


Izett steel 2"R 
Low carbon open hearth steel 
Low carbon Bessemer steel 


aroarr anh 


In these tests the weight loss of samples 
2” long x ¥,” diameter was determined 
as a measure of the corrosion. The sam- 
ples were polished through 00 Barton 
(French emery) paper. After cleaning 
in gasoline, alcohol and ether in the order 
named, they were weighed and suspended 


Nickel 
Copper 
Armco iron 





53° 






Table ~. Test Materials 











WELD 
Fig. 4. Corrosion—Tensile We'd Specimen 














Mark Description oe Type of Test Piece 

No. 192 Couted wire ‘‘F’’ 3/16” dia. 220 A., Tensile test pieces 
30 V. D.C. and cylindrical test 

e ne pieces. 

No. 193 Coated wire ““W’’ 3/16” dia. 220 A., Tensile test pieces 


30 V. D.C. and cylindrical test 


pieces. 











No. 194 Bare wire ‘‘FA’’ 3/16” dia. 265 A., Tensile test pieces 
17 V. D.C. and cylindrical test 
z “4 ned pieces. 
No. 195 Dust coated wire ‘‘K’’ 3/16” dia. 265 A., Cylindrical test 
a7: «ue pieces. 





vee welds were made on 3%” thick low carbon steel plate, and 
from these were cut the test specimens of Fig. 4. 

c. Macroexamination to study the type of attack (uniform 
attack, pitting, etc.) 

d. Microexamination to study the effect of grain size and dif- 
ference in composition of weld and parent metal on the attack 
of the weld and adjacent metal. 

The test materials used are listed in 
Table 1. 

The corrosive agents used in the pre- 
liminary tests reported in this paper 
were: 

a. normal hydrochloric acid 
b. normal sodium chloride 


The presence of oxygen which is pro- 
vided in the corrosion machine by lifting 
the samples into the air is of particular 
Te importance for the tests with normal 
sodium chloride. Here the presence of 
oxygen increases the velocity of reaction 
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Fig. 3. Calibration Corrosion Tests Fig. 5 Fig. 6 


by glass hooks in the corrosion testing machine in the following 
solutions: . 


a. normal hydrochloric acid 
b. normal sodium chloride 
c. normal sodium hydroxide 


The solutions were maintained at a temperature of 30° C. + 1°. 
The setting of the apparatus for all tests mentioned in this 
paper was such as to give a 2 minute cycle, one minute im- 
mersed and one minute in air. After a week’s run, the samples 
were removed, cleaned with a stiff brush, dried and weighed. 
All samples were run in duplicate. 

The results showed that the new machine provides reproduci- 
ble results, which fact is important in corrosion testing. The 
data on the tests in normal HC! are plotted in Fig. 3. 


Testing Procedure and Test Material 

The following tests were made: 

a. Determination of weight loss with polished samples 2” long, 
¥," diameter. 

b. Determination of tensile properties of welded joints after 
testing. 

The tensile specimens as shown by Fig. 4 were designed so 
that they should normally break in the weld and with such di- 
mensions and proportions that the tensile data obtained should 
be comparable with standard data on weld specimens. Single 
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provided the corrosion products do not produce coherent films 
tending to retard the corrosive attack as in the case of Al, Zn, 
Cu, etc. In the corrosion of steel and low carbon steel welds, 
the layers of rust are usually porous and crystalline and do 
not give much protection against further corrosion. 

Any corrosion process can be represented by certain electro- 
chemical equations, an example of which is given here fi the 
case of water (H2gO — H* + OH-) and iron: 


Fe — Fe** + 2e 2H+O= H,0 
2e+2H*—2H Fe** + 20H- => Fe (OH). 


It is obvious that similar equations can be set up for sodium 
chloride (NaCl — Na* + Cl-) or hydrochloric acid (HCl — H* 
+-Cl-). When corrosion occurs in weak acids, the presence of 
air usually increases the velocity of the corrosion process slight- 
ly. However, in the cases where metals are quickly dissolved in 
strong acids, the presence of air is of practically no importance. 


Test Results 
1. Determination of weight !oss 
chloric acid.* 
The results are collected in Table 2. Weight loss against cor- 
rosion time is plotted in Figs. 5 and 6. 


in normal hydro- 


*These tests were made by Mr. R. H. Wynne of the Chemical Division 
of Westinghouse Research Laboratories. 
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In these tests a correction was applied for the loss of acid in 
the solution because of its dissolving action on iron. The acid 
concentration was kept at approximately normal by replacing 
the consumed acid at frequent intervals and bringing the solu- 
tions up to their original volume by adding water. The amount 
of fresh acid was calculated from the weight loss of the corro- 
sion sample. Thus the corrosion went on in a solution containing 
approximately constant concentration of free acid, but an in- 
creasing amount of dissolved iron. 

Two sets of tests were made. In the first case, one specimen 
only was corroded and the points on the curve determined by 
removing the specimen, weighing it and returning it to the solu- 
tion for further corrosion. In the second case, a number of speci- 
mens were subjected to corrosion. At each desired time a sepa- 
rate sample was removed and weighed. It was found that the 
weight loss determined by the first method was less than that 
obtained by the second method of testing. The explanation may 
be that the surface was rendered somewhat passive in the proc- 
ess of washing and drying. 


Table II. Normal HCI Tests of Direct Current Arc Welds 
a. Test method: Separate specimen for each test. Weight: 








Specimens 2” x %” diam. cylinders. 50 + 1 gr. 
%: Weight Loss* 

Mark lday 2days 4 days 8 days 16 days 
++192—Coated Wire ‘‘F’’ 66 1.67 3.88 10.41 21.64 
++193—Coated Wire ‘‘W’’ 1.52 1.55 4.27 9.54 20.13 
++194—Bare Wire ‘‘FA’’ 95 2.24 4.20 19.40 49.75 
+195—-Dust Coated Wire ‘‘K’’ 1.28 3.15 8.80 32.70 63.91 


*Frequently the weight loss is given in mg./em.2/24 hrs. Due to the rapid change 
surface area of the cylinders during testing in normal HCl, it was impossible to 
ne the weight loss by this method. The change in surface area was particularly 
1 in bare wire welds. Here the test piece became pitted to such an extent after 
y days that its surface area was greatly increased. 


st method: One specimen only for each type of weld. 
Specimens 2” x %” diam. cylinders. 


% Weight Loss - 





Mark 1 day 2 days 4 days 8 days 16 days 
tt Coated Wire ‘‘F’’ .66 1.12 2.44 5.40 11.65 
t1°3—Coated Wire ‘‘W’’ 1.52 2.02 3.29 6.70 14.82 
#191—Bare Wire ‘‘FA’’ .95 1.51 3.44 8.82 24.46 
2195—Dust Coated Wire ‘‘K’’ 1.28 2.00 4.78 14.61 37.11 
Comparative sample of standard 
Mn C steel 
C 12 Mn — .34 .80 1.29 2.66 7.33 20.17 
Si 01 S - ,039 
P= OW 


There is a very pronounced difference in the rate of attack 
on the various types of welds. If we arrange them in the order 


of the weight loss after 16 days in normal HCl, the following 
series result: 


9 o Weight Loss 
After 16 Days 


lype of Weld 








_ Comparative Wt. Loss 








DC Coated wire ‘‘W’’ 20.15 1 
DC Coated wire ‘‘F’’ 21.64 1.04 
DC Bare wire ‘‘FA’’ 49.75 2.5 
DC Dust coated wire ‘‘K’’ 63.91 3.15 





In other words, a deposit made with the dust coated wire “K” 
was attacked by normal HCl over 3 times as fast as an arc weld 
deposit made with a high grade coated wire. 

By comparing Table 2 with some of the standard tests 
plotted in Fig. 3, it is evident that the weight loss in normal 
HCl of a coated wire deposit was about the same as that of 
Armco iron. 

The differences in weight loss might be related to the chemical 
analysis of the weld deposits. For this purpose, the analytical 
data are collected in Table 3. 


é Table III. Chemical Analysis of Various Types of Weld Deposits 


: 2 Total 
Type of Weld C Mn Si Ss P No Residue Structure 
, % 


% % % % % % 





i) 








DC Coated Wire Ferrite, some 
“Ww .070 .42 19 .018 .012 .03—.05 .247 | pearlite, some 


DC ” Wire iron nitride 
ow oe .40 12 .024 .020 .03—.07 .206 | ‘‘as welded’’ 

DC Bare Wire Ferrite and 
D “FA” .027 .006 .004 .03 016 .130 .086 | iron nitride, 
ust Coated Wire some pearlite 
“K” .03 .08 .012 .019 .008 .126 — | *‘as welded’’ 














The influence of elements other than iron on the rate of cor- 
rosion in steel is still a somewhat open question. The condition 
of these “impurities” is an important factor in corrosion resis- 
tance, that is, it makes a difference whether it is present in 
m in the crystal or present as a separate phase. An 
in solid soluticn is not likely to favor corrosion. If 
ipurity is present as a separate phase, its form and state 
sion are of importan~e. 


solid solution i 
‘impurity” 
the impurit 
of diy 






Attention is directed here only to the fact that the coated 
wire weld deposits showed a greater C, Mn, Si and residue con- 
tent, but an appreciably lower nitrogen content as compared 
with bare wire welds. Since nitrogen causes age hardening 
through the precipitation of iron nitrogen compounds in a fine- 
ly divided state, it is expected to hasten corrosion considerably 
because of the consequent formation of a large number of local 
elements. 


2. Determination of tensile properties of welded 
joints after corrosion. 

The results of these tests are collected in Tables 4 & 5 and 
are plotted in Figs. 7 and 8. 

The first series of samples was subjected to a normal solution 
of HCl for 3, 5 and 7 days. The solution height was returned 


Fig. 7. Effect of Corrosion in Nor- 

COATED WRE “W" mal HC! Solution on the Ultimate 

COATED WIRE “F* Strength of Low Carbon Steel Vee 
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Fig. 8. Effect of Corrosion in Nor- 
mal NaCl Solution on the Ultimate 
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to the starting level each day, the addition being distilled water. 
No additional acid was added in this case. The time cycle was 
one minute in the solution and one minute exposed to the air. 

The ultimate strengths in Table 4 have been calculated for 
the original cross-sectional area and also for the cross-sectional 
area after subjection to normal HCl. The latter values were 
used for plotting the curve shown in Fig. 7. 


Table IV. Effect of Normal HCI on the Tensile Properties 
of the Welded Test Specimens 


Ultimate Strength 








Time of Test Ibs. /in. 2 
ark Ss. . ~Remarks 
Mark Days based on based on ee 
original area actual area 
ae de ee a ne Broke in 
Coated Wire ““W } 70600 70600 weld 
ig 55200 57500 Broke adjacent 
j 54500 57600 to weld 
2. 40300 57300 +4 
) 39000 
veh 29800 50000 S 
} 28200 54600 
en See segpee f 9 72600 72600 Broke in 
Coated Wire “"F } 72000 72000 weld 
( 3 54900 57200 Broke adjacent 
) 52500 57100 to weld 
f 5 44200 56000 = 
? 45300 55000 
. oF 33000 51000 * 
) 33600 52000 
ore se 61900 61900 Broke in 
Bare Wire “"FA ) 59300 59300 weld 
<2 47200 50000 ™ 
} 48800 53000 
c § 34600 42000 is 
} 35800 41400 
SS 24500 31400 = 


25400 —— 
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Table V. Effect of Normal NaCl on the Tensile Properties 
of Vee Welded Test Specimens 


Tmo Te Ult. Str. Elong. 
Mark rm «7 lbs. /in. 2 Y/ Remarks 
in weeks (orig. area) (%”) 
Coated Wire ‘‘W’’ l 69000 26 One sniall gas 
hole 
9 70600 16 Good weld 
5 66700 52 Good weld 
10 66100 - Failed in 
bare metal 
24 56400 20 Gas hole 
59300 44 Good weld 
5 56700 18 Broke in weld 
a8) 51800 16 Gas hole 
Coated Wire ‘‘F’’ l 72000 22 Gas holes 
2 69700 16 " 
5 66400 32 vie 
10 62000 18 na 
24 61000 16 Large gas holes 
64300 20 P 
35 58700 16 Broke in weld 
89 56600 16 Broke in 
fusion zone 
Bare Wire ‘‘FA’’ i 69100 12 Good weld 
9 62000 14 rly 
5 63600 12 
10 59600 8 ad 
24 53500 6 Broke in weld 
54500 Ss 3 
25 16000 14 a 
29 417200 10 al 


It was found that in the experiments with normal HCl the 
bare wire “FA” specimens were the only ones to break in the 
welds, hence the data on the “FA” welds are the only values 
of weld metal strength. The strength of these “FA” welds rap 
idly decreased with testing time as may be noted. The decrease 
in strength of the coated wire welds “W” and “F” could not be 
determined, since the specimens broke outside the welds and the 
data obtained indicate only the decrease in strength of the base 
plate. 

In the second series of tensile tests, normal NaCl was used as 
corrosive agent. Fresh water was added frequently to the solu- 
tions to retain the original solution height. In these tests, all 
samples broke in the weld and the decrease in tensile proper- 
ties is indicative of the effect of the corrosion action on the 
weld metal. The attack in the sodium chloride solution was slow 
as evident already from the standard tests.in Table 1. There 
was, however, a very definite decrease of the tensile strength 


Corroded for Varied Lengths of Time in Normal HC] 
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Corroded for Varied Lengths of Time in Normal HC! 
Fig. 9 
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with corrosion time as may be clearly seen from Fig. 9. The 
curves for bare wire welds and the coated wire welds are near- 
ly parallel. A somewhat irregular scale and rust was formed 
on the test pieces during the tests in NeCl. Longer periods of 
testing will be necessary to evaluate more accurately the effects 
of various types of weld on the rate of corrosion in salt solu- 
tions. Such tests are now in progress. 


3. Macroexamination 

The appearance of the cylinders after being tested for varied 
times in normal HCl is shown in Figs. 9 and 10. The tensile test 
pieces are seen in Figs. 11-14. 

The following outstanding facts are revealed by these macro- 
graphs: 

The bare wire “FA” and dust coated wire “K” show extremely 
severe pitting. The attack is much more uniform in the coated 
wire “F” and “W”; only after 16 days in HCI did pitting com- 
mence and then only in certain restricted areas. 

Fig. 11 shows the type of attack as well as the mode of frac- 
ture in the vee type specimens of coated wires “F” and “W” 
as compared with the bare wire “FA”. While the coated wire 
weld samples broke outside the weld as mentioned before, the 
bare wire samples broke in the weld. This weakness of the bare 
wire weld is shown very strikingly in Fig. 13. Although the 
cross-section of the parent metal after 7 days was considerably 
smaller than that of the weld, the test sample broke in the weld 
showing the extreme weakness of the honey combed structure. 

Fig. 14 shows the tensile specimens after 5 weeks corrosion 
in normal NaCl. From a macroscopical point of view, the at- 
tack of this salt solution was similar to the attack of normal 
HCl, insofar as it caused pitting only on the bare wire weld, 
while the coated wire weld was uniformly attacked. 

The striated appearance of the base metal in Figs. 11, 12 and 
13 was due to the more rapid attack on impurities which had 
been elongated in the direction of rolling. 


Micro-examination* 

The following phenomena were found to exist: 

1. It was not unusnal to find that pits were most frequent in 
the parent metal in regions where there were abrupt changes 
in grain size due to the heat of welding. Fig. 15 shows that at 
tack had started between the normal structure and the refined 


*The microscopical examination was carried out by Miss Mildred Fer 
guson of the Westinghouse Research Laboratories. 
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Corroded for Varied Lengths of Time in Normal HCl 
Fig. 10 














a ee ee 


eo 


= 


: 
4 
| 





Coated Coated 

i Wire 
“om? 

After Breaking 

Corroded in Normal HC! 


Solution 3 Days 


Bare 
Wire 
“PRA” 





Coated 
Wire Wire 
“Ww” “Rp” 

Correded in Normal HCl 
Solution 7 Days 


Coated Bare 


Wire 


“RA” 


Not 


Bare Wire 


“PRA” 


Fig. 11 Fig. 12 


zone of the parent metal of vee welds made with coated wire 
“i” after 7 days in HCl. This condition was found to be par- 
ticularly marked in those specimens which were in the acid 
bath. 


2. That portion of the parent metal adjacent to the weld 
which had necessarily been severely heated, apparently stimu- 
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Fig. 15. Magnification 100X. Corrosion at 
change of grain size in parent metal. Right: 

ormal Structure. Le?t: Zone refined by weld- 
ng. Coated wire “F” after 7 days in HCI. 
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Fig. 16. Magnification 100X. Corrosion be- 
tween weld metal (upper left) and parent met- 
al which was overheated in welding. Bare wire 
“FA.” After 3 days in HCl 


Corroded 
3 Days 


Corroded in Normal 
HC! Solution 
5 Days 7 Days 


—11 Breaks in Welds 
Fig. 13 


Coated Coated 

Wire Wire Wire 

“Ww “Rp” “RA” 

Corroded in Normal NaCl 
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Fig. 14 


Bare 
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lated the attack. It appeared that the extent depended on the 
size of the overheated grains. The phenomenon was observed in 
samples subjected to HCl and NaCl. (See Figs. 16 and 17.) 
3. The effects upon the rate of attack of the crystallographic 
arrangement and size of grains were pronounced in the different 
zones of the weld deposits. A zone of small grains, refined by 
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Fig. 17. Magnification 100X. Corrosion be- 
tween weld metal (upper left) and overheated 
grains of parent metal. Bare wire “FA” after 
23 weeks in NaCl. 
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Fig. 18. Magnification 100 X. Fine- Fig. 19. Magnification 100X. Column- 


grained weld metal. Slightly affect- ar weld metal. Severely corroded. 
ed by corrosion. Coated wire ‘‘W”’ Coated wire “‘W”’ after 7 days in HCl. 


after 7 days in HCl. 


the heat of the following bead, was much less susceptible to 
attack than a coarse columnar structure. (See Figs. 18, 19 and 
20.) In this respect coated wire welds were superior, since their 
structure generally was more uniform than that of bare wire 
welds. 


Conclusions 

1. A description is given of the mechanical and electrical de- 
tails of an alternate-immersion type of corrosion test apparatus 
which was used to determine the relative corrosion resistance 
of various types of weld metal ana welded structures. 

2. Preliminary information on standard test materials has 
shown that reproducible results were obtained in this apparatus. 

3. The accelerated tesis in normal HCl of samples consisting 
entirely of weld metal, showed that the rate of attack depended 
on the methods of welding and the type of weld rod used. An 
average bare wire was attacked 3 times as fast as a coated 
wire weld. 

4. The effect of corrosion on the tensile properties of arc 
welded specimens has been studied. While the tensile strength 
of coated wire welds after subjection to normal HCl was su- 
perior to that of the parent metal (low carbon steel), the bare 
wire welds were attacked so severely that their ultimate 








Fig. 20. Magnification 109X. Extreme effect: of corrosion in coarse 
columnar weld metal. Bare wire ‘‘FA’’ after 7 days in HCl. Sec- 
tion through pits. 


strength was found to be much lower than that of the parent 
metal. The differences in tensile properties between bare and 
coated wire deposits were less pronounced after corrosion in 
NaCl. 

5. Macregraphs show that the attack was partly uniform, 
partly local, in coated wire arc welds, while bare and dust 
coated wire deposits were severely pitted and showed relatively 
little general attack. 

6. The microscopical examination showed that the thermal 
effects of are welding which cause structural irregularities in 
the weld metal and the adjacent parent metal such as grain size 
differences, overheated and columnar structures, are important 
factors in determining the corrosion resistance of low carbon 
steel welds. 
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The Sentry Company has moved from Taunton into their 
new plant at 62 Main Street, Foxboro, Mass. 


New Udylite Cleveland Office 


In order to facilitate service to the many Udylite customers 
in an area, the logical center of which is Cleveland, the Udylite 
Process Co. announces the opening of a branch sales and serv- 
ice in 708 Keith Bldg., Cleveland, Ohio. J. S. Hoffman will be 
in charge of the new branch and will have as his assistants L. 
J. George, Udylite Service, and C. L. Anger, Supply Division. 
All of these men are widely known in plating circles and, with 
the exception of Mr. Anger, have been with Udylite for a num- 
ber of vears. Complete stocks of Udylite materials and supplies 
will be maintained in Cleveland for the convenience of Udylite 
licensees. 


METALS & ALLOYS 
Page 16—Vol. 5 . 





The Cooley Electric Furnace Company, Long Island City, 
N. Y., announces the appointment of Mr. R. A. Schoenfeld 45 
their representative with offices at 81 West Van Buren Street, 
Chicago, Ill. 

Ryerson Buys Bacon & Company 

Joseph T. Ryerson & Son, Inc. of Boston, New York and 
Chicago has purchased the stock and good will of Bacon & 
Company, iron and steel company of Boston. Bacon & Com- 
pany was organized in 1868 by Josiah E. Bacon. The original 
company was located on Fulton Street in Boston. In 1869 the 
firm of Bacon & Brown was formed and about ’73 moved from 
Fulton Street to Purchase Street and continued at this address 
until 1878. Mr. Bacon then retired from the firm of Bacon & 
Brown and formed Bacon & Company at 127 Oliver Street. 
Early in 1881 he built his new plant now located at 107-119 
Oliver Street. 











Impact Resistance of 


CAST IRON 


at Elevated Temperature 
by F. B. Dahle* 
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N a previous publication! the mechanical and creep prop- 

erties of molybdenum cast iron at 700° F. were reported. 

That publication also reviewed the literature on molyb- 
ienum cast irons available at that date. 

In continuing the study of the creep properties of molyb- 
icnum iron at a higher temperature of 850° F. some unexpected 
failures due to shock in tension were observed, which suggested 

brief study of the tensile impact resistance of cast irons at 
levated temperatures. 

In loading a specimen of molyb- 
ienum east iron (No. 99, Table I) 
| $50° F. at a stress of 35,000 lbs./ 

the specimen fractured sud- 

ly, causing the beam of the 
ep-testing equipment to drop 
bout an inch, which produced some 
ock on specimens in adjacent 
testing units and caused them to 
fracture. The stresses on specimens 
of cast iron No. 99 in adjacent 
units were 28,500 and 45,500 Ibs. / 
in.? By reference to Table IT it will 
be noted that a tensile stress of 



































(No. 108, Table 1) over the range of temperatures from 700° 
to 1000° F. For comparison purposes Charpy impact tests on 
round unnotched bars were also made over the same range of 
temperature. ‘The compositions of these irons and the properties 
at room temperature are given in Tables I and II respectively. 

Experimental Procedure. Since the tensile impact equipment 
on the Amsler impact machine is designed primarily for room 
temperature testing, it was necessary to design additional equip 
ment to make the tests at elevated 
temperatures. Fig. 1 shows the set- 
up used for the high-temperature 
tensile-impact testing. It consists 
essentially of the electric furnace 
supported by the steel arms lead- 
ing from the anvil to the back 
cross-bar. The front adapter at- 
tached to the specimen is designed 
to engage the tup of the Izod ham- 
mer at the bottom of the swing. 
The back adapter is bolted to the 
cross-bar, which resists the impact 
blow. The front adapter was cali- 














. brated to determine the energy re- 
q 35,000 Ibs./in.? represented a stress quired in overcoming its inertia. 
. of about 67% of the ultimate The average value obtained in the 

room-temperature strength of cast calibration was deducted from the 

7 iron No. 99. energy obtained in a test to de- 
st Considering that the higher load termine the energy consumed in 
ly of 45,500 lbs./in.2, or 87.5% of the breaking the specimen. 

ultimate strength on a_ similar The high-temperature tensile-im- 
al specimen had been running for 24 pact tests were made on specimens 

’ hours without failure, it was not 5-in. long, and were machined with 
- expected that a specimen loaded at a short-reduced section having a 
a the lower stress of .85,000 lbs./in.? radius of % in. and a diameter of 

would break immediately. This 0.505 in., as shown in Fig. 2. The 
raised a question as to brittleness 0.505-in. diameter was chosen after 
aad of such materials at such tempera- previous tests had indicated that 
se tures. smaller sections did not give val- 
to lensile-impact tests were there- ues sufficiently large to be dis- 
re fore made on this molybdenum cast criminative. The Charpy impact 
1e, iron and on a plain-carbon cast iron tests (unnotched) at elevated tem- 
ve —— yeratures were also made on round 
“Battelle Memorial Institute in. i i 
LC. H. Lorig & F. B. Dahle. Mechani- sections 0.505 in. in diameter _ 
cal and Creep Properties of Molybde- to have the same section in the 2 
num Cast Iron. Metals & Alloys, Vol. Fig. 1. Tensile Impact Testing Equipment tests 

LV, 2, Oct. 1931, pages 229-235. —_— 
as 
et, 

a : Table I. Chemical Composition of Irons Tested 

a a Element » eR 3 " 
nd No. 7. Of. G6 Si 0sis« Mn P ee b s* — — -— 
& 22 2.63 0.96 1.67 1.75 0.63 0.051 0.090 0.82 rm 

pa 108 2.81 0.70 211 169 0.86 0.073 0.028  ... baa b— ree" 
ral oh fos PDE LD ESTE 7 Th “Mi NNN | 
+he SS Table II. Room Temperature Properties of Irons Tested __ ‘ sy | ; os08°O aianiees 
om Heat Brinell fransverse Tensile Tensile Charpy Unnotehed , | my be 

No. | Strength* Strength Impact Impact** i 

ess lardness 
K > Ibu. Ibs. /in. 2 ft.-Ib. ft.-Ib. . \ ‘ S . 

ot 108 270 6,100 52,000 18.2 4.50 Locarron oF 

‘19 234 4,000 42,600 14.2 3.75 CALIBRATION §=THERMOCOURES 








*12” span — 1.95” diameter bars 
**Tests made on 0.505” diameter bars. 


Fig. 2. Test Specimen Used in Tensile Impact Tests 
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Table III. Impact Test Data _ 








foot Pounds Energy 





Temperature of Test—Degrees Fahrenheit 





















































within 5 seconds after removing 
them from the bath. Two speci- 
mens of each iron were broken at 
ach temperature. The data from the tensile-impact and Charpy 
tests are shown in Fig. 3 and Table III. 

The data in Table III indicate that duplicate tests agreed 
fairly well. The trends of the curves in both types of tests are 
quite similar. This feature shows the general tendency of the 
tensile impact tests to follow the values obtained in the better 
known Charpy tests. For the size and shape of the speci- 
mens used, the curves also show that the tensile-impact test 
has a slightly greater degree of selectivity in determining 
the relative impact strengths of the 2 cast irons. From ex- 


Table IV. Comparison of Results on Room Temperature 
Tests on Cast Irons 


~ Impact—Ft.-Lb. 


; RF ent . : Tensile 
Chemical Composition Tensile Charpy : 

= . ‘ Impact 

Iron : ae ' Strength Unnotched 0.505" Dis 

rc. ¢.C. Si Mn Mo jb./sq. in. Specimen “20? iam. 

Specimen 

Heat #108 2.81 0.70 1.69 0.86 42,600 3.75 R** 14.2 
Qt 288 0.68 1.99 0.51 40,900 4.10 S*** 11.7 
Heat #99 2.63 0.96 1.75 0.63 0.82 52,000 4.50 R** 18,2 
L* 3.05 0.85 2.70 0.79 0.45 39,200 3.10 S*** 11.5 





*Committee irons. 
**Round specimen, 0.505” diam. 
***Square specimen, 0.394"x0.394” (10x10 mm.) 


Fig. 3. Effect of Temperature on Impact Resistance of Molybdenum 
Gray Cast Irons 


Room Temperature 700 800 900 1000 

Heat Charpy Tensile Charpy Tensile ~ Charpy Tensile Charpy Ctra. = Charpy ~ Pensile 
No. Pe Unnotebed Impact Unnotched Inipact Unnotehed Impact Unnotehed Impact Unnotched Impact 
108 3.6 13.8 3.2 9.7 ~ 3.6 10.3 3.3 — ae? 
Saat 3.9 14.6 3.4 10.3 3.5 10.4 3.2 10.3 3.0 11.4 
Average 3.7 14.2 3.3 10.0 3.5 10.3 3.2 10.6 ne eee” 
99 5.0 17.6 5.0 14.7 4.6 13.9 3.0 12.9 mapas 
MS 4.1 18.8 5.4 14.4 5.5 14.0 4.8 12.8 3.2 11.3 
Average 1.5 18.2 5.2 14.5 5.0 13.9 3.9 12.8 3.0 11.8 

Before proceeding with the ten | rae perience it has been found that 
sile-impact tests a temperature ex PY ie! See te aS wen See the standard notched Charpy test 
ploration of the furnace was made, ‘“ 7 ane cs Go practically no selectivity on a 
using a dummy specimen. Thermo- 4 | EEE othe IS KDA! | | standard impact machine. This was 
couples were located along the cen- " | | | ] again demonstrated on 0.8 in. 
ter section of the specimen and in ,?2 | 4. aa. | ae | 1 square notched specimens of these 
a hole drilled axially in the end, as By ; | D ite irons. 
shown in Fig. 2. The thermocou- a - | ae | a Se ee Many data have been collected 
ple placed in the axial hole was ~ ee Be re on the properties of cast iron by a 
used during each test to obtain the ¢ « {ee Y +——+ daca Joint Advisory Committee of the 
prover temperatures. In proceed- | | American Foundrymen’s Associa- 
ing with the test the specimen was ‘£, *}+—;—————— + $$ tion and the American Society for 
brought up to temperature and 5 Aa. SE ee Testing Materials. Among these 
held for 30 minutes before it was 53 rs RRR I oe ‘g 7 data were room temperature im- 
broken. For the Charpy impact . | ae pact results on cast irons of vari- 
tests the specimens were heated in é : | | | a me vac compositions, which were in- 
a salt bath. After reaching the re- ) | | | | cluded in the full data distributed 
quired temperature they were a oo vo —— to members of the Committee. 
placed on the anvil and broken VEMPEmATURE or rest oc F Some of these data at least will 


be published in the condensed 
Committee report when it ap- 
pears. 

In order to make a comparison of the properties of the cast 
irons used in this study, 2 samples of approximately the same 
composition were selected from those reported by the Joint Ad- 
visory Committee. Table IV shows results obtained in the 2 
separate sets of data. 

It will be observed that the ordinary gray cast irons whose 
compositions are similar show good agreement in the impact 
tests. The molybdenum cast irons differ considerably in compo- 
sition. The relative impact strengths are, however, in line with 
the compositions and tensile strengths of the 2 cast irons. 

Conclusions. The tests indicate some superiority of the molyb- 
denum cast irons over ordinary gray iron in impact resistance. 
Molybdenum cast iron retains its superiority, in the types of 
test made, up to 800° F. and then drops off at the higher tem- 
peratures. It may be concluded that molybdenum cast iron will 
be less likely to fracture from tensite shock than ordinary gray 
‘ast iron and that this tendency will exist up to at least 800° F. 
At 1000° F. the data available indicate that this superiority of 
the molybdenum cast iron tends to disappear. 

At no temperature studied was the shock resistance of the 
cast irons markedly improved over the room temperature 
values; so cast iron has to be considered as a relatively brittle 
material even at elevated temperatures. 
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Letters to the Editor 


Statistical Methods 
Editor, Mervars & ALtLoys: 

I have read the very interesting and very fair editorial dis- 
cussion on statistical methods in the November issue of Merais 
& Axtoys. You stated that you would like to see a paper 
written by a lowbrow, so I am enclosing a reprint of mine 
which completely meets this particular at least. 

Rosert F. Fercuson 
Noveniber 28, 1933 
Technical Products Company, 
Pittsburgh, Pa., 
Editorial Note: 

This article—“The Interpretation of Plant and Laboratory 
Test Data” Journal American Ceramic Society, Vol. 13, May 
1930, pages 359-362, is a clear description of statistical methods 
from a practical point of view. The examples are drawn from 
ceramics but are equally applicable to metallurgy. It is recom- 
mended to those seeking practical, usable information on the 
subject.—H. W. Giiierr 





George Washington 
Foundryman 
litor, Merats & ALLoys: 
the enclosed snapshot—with convenient legend showing in 
foreground will doubtless find a place in your files where 
ill be of use to some future historian who wishes to com- 
the annals of early American metallurgy. 





__ Tae foundry is situated on the Potomac River at Great Falls, 
©airfax County, Virginia. Nearby is a canal built by the Patow- 
mack Company, iticorporated for the purpose, of which George 
Washington was first president. 

* FrepericK Sitiers, Jr. 
Nov. 23, 1933 
Washington, D. Cc. 





Technical German 
An advanced sight reading course in technical German is 
ing given by Richard Rimbach, Editor of Metals § Alloys, 
. Columbia University, Mines Building, Room 408, on Tues- 
fall ec p- m., for men who have had some German. There 
. i charge for the course. Columbia University will give no 
redit for this course. Readers of Metals § Alloys are invited. 


be 


Forever Steel 
Editor, Merats & ALtoys: 


You are not in the habit, I know, of publishing verse in your 
instructive journal. Nevertheless I am offering you the follow- 
ing bit of symbolism: 

FOREVER STEEL 
A bar of steel may pass through rolls 
And hot or cold will lose its form, 
Acquire machine made shapes that take 
Their measure from the impress warm. 
How different then the steel appears 
Gone is the roughness, gone the scale; 
Against the change wrought by the rolls 
No shape or structure could prevail. 
But length may grow and surface change, 
The bar of steel may seem to be 
In color, form and temper, then, 
A new, a transformed entity. 
This is not so! 
For steel is steel! 
No human agent can transmute 
Its heart, its soul, its nature deep 
Into some other substance cheap! 
And though you think it’s not the same 
It is! 
We felt the hammers and the rolls, 
The grinding clash of steel on steel, 
The shock of outlines formed anew, 
All these, within ourselves, we feel. 
Our temper may have changed, perhaps, 
The rolls have made our lines less clear, 
We do not seem to be the steel 
That once was held so very dear. 
How dull, they say, this new one seems, 
How lifeless, how devoid of soul! 
Once more the ever-turning rolls 
Achieve their own apparent goal! 
But this I know: 
Still are we steel! 
No matter how our surface seems 
It has no bearing on our heart; 
This has not changed the smallest part. 
And though they shout, we’re not the same, 
WE ARE! 
Nov. 5, 1933 


Frep P. Prerers 
Newark, N. J. 





The Problem of Short-Cuts and Extrapolations in Deter- 
mining Load-Carrying Ability of Metals at High 
Temperatures. Shall It Be Attacked? 

The Joint Research Committee on Effect of Temperature on 
the Properties of Metals, the agency set up by the A.S.T.M. 
and A.S.M.E. to deal with the field denoted by its name, dis- 
cussed at its last meeting a problem that is looming large in 
the eyes of engineers who design, who test, and who use alloys 

at high temperatures. 

The logical base line for high temperature design, compara- 
ble to the tension test for ordinary temperature design, and 
like it subject to varying factors of safety dependent on the 
particular type of service, is the stress for a given amount of 
deformation, determined by tests, each at one constant tem- 
perature and one constant load. This requires. a family of 
curves obtained by long-time “creep” tests. 

As is usual in the development of a new type of testing, 
early results were shrouded in uncertainty because it was not 
clear whether the discrepancies and discordances in the results 
of different observers were due to inaccuracies in the method 
of test, such as insufficient realization of the necessity for pre- 
cise temperature control, too short periods of test, ete., or to 
real differences in supposedly similar Iets of material. The 
testing difficulties appear well on the way toward being 
smoothed out by the promulgation last June of a Tentative 
Creep Test Code which summarizes in a few essentials of pro- 
cedure the experience of the Committee members and of those 
of its many sub-committees. It appears that results of different 
observers, all adhering to the code, will hereafter show vastly 
better agreement than some of the older data did, and that the 
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way is thus paved for true appraisal of the actual differences 
among materials and, in the case of a single material, of the 
determination of its load-carrying properties. Determination of 
the spread in load-carrying ability between different lots of 
material of the same class, so that the designer can intelli- 
gently fix “safe loads”—for which the user is clamoring—must 
await the accumulation of data on lots of known history. 

In most cases design cannot wait for this accumulation, so 
the designer has to make the best guess he can. He knows that 
the short-time high temperature tensile test by itself gives high 
values, which, if they have any real value at all in design for 
structures to be subjected to iong loading, must certainly be 
modified by large factors of safety which must increase, as the 
temperature is increased, and increase to such large magni- 
tudes that the shakiness of the assumptions made becomes self 
evident. The designer feels more security in having creep 
values, from say 1000 hr. tests, as a basis for extrapolation to 
the years of actual service he desires, but at best he must still 
extrapolate and must, while lacking actual data, make assump- 
tions as to the conformity of the behavior of the material he 
uses with available data for behavior of other material of that 
type thac has been previously tested. 


Pressure is therefore put on the testing engineer to provide 
quicker returns when a given lot of material is submitted for 
high-temperature appraisal. The suggestions for short-cuts 
have been many. They range from the super-refined determina- 
tion of short-time proportional limit, through deformation 
measurements carried on for a day or so, “relaxation” tests 
starting at high loads automatically reduced, other tests start- 
ing at a high temperature with temperature automatically 
reduced, through cantilever tests, restrained bend tests, step-up 
and step-down tests on a single specimen, etc., down to the 
abandonment of all short cuts and the use of the recognized 
creep method with the aim. of carrying it on only for just the 
period required to show clearly the future behavior of the 
material. Lack of knowledge as to when the test really be- 
comes sufficient makes this aim difficult of fulfillment, espe- 
cially since the question of metallurgical stability arises, so that 
another angle of the problem is how to “incite” metallurgical 


break-down or stabilization, as the case may be, by shortened 
methods. 


Proponents of suggestions for short-cuts normally advocate 
them primarily for “sighting shots” to reduce the necessary 
number of creep tests, or for appraisal of the uniformity of a 
given material from lot to lot rather than as a true foundation 
for design values, but either the proposer of the short-cut or 
someone who reads or hears of it, ultimately attempts to find 
some conversion formula by which the short test can be made 
to tell the long story. 


Kither some such conversion is possible, or none is. Enthusi- 
asm may lead to adoption of an untrue conversion and resulting 
disaster on the one hand or wasteful use of metal on the other. 
Conservatism may lead either to excessive cost of testing by 
sticking to the old ways or to parsimonious failure to make 
tests where tests are vitally needed, preferring to take chances 
than to spend money. Progressive engineers have an open- 
minded attitude toward accelerated methods but at the same 
time one that demands engineering proof of, instead of mere 
hope of, correlation. 

The Joint Committee has, in its ten years of existence, as- 
sembled and disseminated much basic information on the rela- 
tion between high temperature fatigue and creep, the effect of 
grain size, etc., and on the broad problem of stability of alloys 
at high temperature, a metallurgical aspect that must always 
be considered, and has on its immediate program or those of 
special sub-committees constituted for the purpose of planning, 
financing and carrying them out, specific problems on specific 
alloys whose clarification will advance fundamental knowledge. 

A similar Joint Committee recently formed in England for 
study of high temperature problems is reported by the British 
Engineering press as in progress of financing, jointly by indus- 
try and the government, and on quite an extensive scale, a 
three-year research program. British editorial comment refers 
to support of the program as a patriotic duty for the main- 
tenance of British progress against the advances resulting from 
high temperature research in other countries. The broadest task 


of such Joint Committees is to develop acceptable methods for 


evaluation of high temperature properties which industry may 


_ use to get the specific data required on specific alloys as new 


alloys are suggested for high temperature service, or to ap- 
praise the uniformity from lot to lot of older alloys. 

The British editorial comment referred to is found on pages 
603-604 of the December 1 issue of Engineering (London), 
and on pages 542-543, 549 and 554 of the Engineer (London). 

The correlation of long duration, research type test methods 
and rapid shop or acceptance test methods was one of the 
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original purposes for which the American Joint Committee was 
formed and which has had constant consideration in its coun- 
cils. Until recently, the creep determination itself was hardly 
on a firm enough foundation to serve as a useful base line for 
the comparison. Today it seems, while still subject to improve- 
ment and still calling for experience and engineering judgment 
in its application, to be usable as such a base line. 


The Committee is therefore suggesting that a correlation 
program should be undertaken wherein, as a minimum, one 
ferritic and one austenitic steel, each most carefully chosen for 
metallurgical uniformity and stability, would be subjected to 
creep determinations, at a temperature in each case chosen in 
view of the recognized uses for such materials at those tem- 
peratures, and at three loads, chosen to produce creep rates of 
the order considered allowable in industrial use. These creep 
tests would continue for three years and be made under all the 
refinements of the A.S.T.M.-A.S.M.E. Tentative Code. 


Meanwhile, the same materials would be subjected to the 
various accelerated or short-cut methods that have been pro- 
posed, and various methods of extrapolation from one load to 
another that have been suggested, would be applied. From 
these methods the rate of creep for three years would be pre- 
dicted according to the procedure used by the proponents of 
each method, and later compared with the actual results of the 
three-year test. Material would be held for use in other short- 
cut methods that may arise later, and for possible interna- 
tional comparisons of methods. 


Instead of waiting for comparisons of each short method 
with regular creep to be made upon whatever materials the 
experimenter has available, with consequent difficulty of cor- 
relation, simultaneous correlation would thus be obtained on 
the same materials. 


Obviously, such a program would involve considerable ex- 
pense, though the Committee already has the promises of many 
of its own members for cooperation in the program, and the 
minimum program outlined above could not be started without 
assurance of sufficient interest and support to make its com- 
pletion certain. ‘That the American and British Joint Com- 
mittees independently laid out three-year programs is evidence 
that all investigators realize that sustained effort is required 
for progress. 


Designers and users, as well as producers, of alloys for high 
temperature equipment, such as the power plant, oil, and fur- 
nace industries are therefore invited to inform the Secretary 
of the Joint Committee, Mr. N. L. Mochel, Westinghouse Elec- 
tric & Manufacturing Company, Lester Station, Philadelphia, 
Pa., whether they would like to see such a correlation program 
taken up by the Joint Committee. The Committee desires to be 
as responsive to the wishes of the interested engineering indus- 
tries as the available financial resources will allow. While its 
own membership feels that the project outlined should be 
undertaken at the earliest feasible moment, before committing 
itself to a “three-year plan,” it seeks comment and guidance 
on the selection of this or alternate activities that may be 
deemed more pressing by the engineering world. The Commit- 
tee will not assume, in the absence of either adverse or favor- 
able comment that “silence gives consent.” Should the program 
not be sufficiently welcome to the industries concerned so that 
a definite desire for its pursual is registered with the Com- 
mittee, the project will not go forward. Comments to Mr. 
Mochel are therefore earnestly requested, whether pro or con. 
The comments will be considered at an early meeting of the 
Committee. 

Tue Jornt Commirree on Errect or 
TEMPERATURE ON THE Properties or Merais 





Earl C. Smith, Chief Metallurgist of Republic Steel Corpora- 
tion, Youngstown, Ohio, addressed a meeting of the Boston 
Chapter of the American Society for Steel Treating, Jan. 5, at 
Massachusetts Institute of Technology, Cambridge, Mass., on 
the subject of “Stainless Steels.” Mr. Smith’s address was sup- 
plemented by a large display of stainless steel products illus- 
trating various methods of fabrication. Mr. Smith is well known 
in the field of ferrous alloys, having been prominently con- 
nected with research work in that field for a number of years 
with what is now the Central Alloy Division of Republic at 
Massillon, Ohio. He was, in fact, one of the pioneers in the 
metallurgy and production of modern ferrous alloys. He dis- 
cussed the stainless alloys as a whole, identifying those which 
are classed as stainless steels. Mr. Smith further discussed the 
production, working methods and qualities of the stainless 
steels, demonstrating their workability with actual products. 
He also described the rapid progress made by stainless steel 
in a number of industrial fields, citing many examples of suc- 
cessful applications. 
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Major R. A. Bull, member of the Editorial Advisory board 
of Metals & Alloys, consultant on steel casting practice, Chi- 
cago, and for 13 years director of the Electric Steel Founders’ 
Research Group, has been retained to devote part of his time 
as consultant and mid-west representative, with office at 541 
Diversey Parkway, Chicago, by the Ajax Electrothermic Corp., 
Trenton, N. J. Major Bull is a past president of the American 
Foundrymen’s Association and received the Seaman gold medal 
for his contributions to foundry practice. 





A.S.T.M. Meetings 

1934 A.S.T.M. Regional Meeting—Wardman Park Hotel, 
Washington, D. C. March 7. 

1934 Group Meetings of A.S.T.M. Committees—Wardman 
Park Hotel, Washington, March 5 to 9 inclusive. 

Annual Meeting—Chalfonte-Haddon Hall, Atlantic City, 
June 25 to 29 inclusive. 

The technical feature of the Regional Meeting will be a 
Symposium on Outdoor Weathering of Metals and Metallic 
Coatings, sponsored jointly by our Committees A-5 on Corro- 
sion of Iron and Steel and B-3 on Corrosion of Non-Ferrous 
Metals and Alloys. A statement listing the papers and giving 
other details of this meeting will be sent in the near future. 





i. I. du Pont de Nemours & Company, Inc., Wilmington, 
Yelaware, announces the purchase of the metal degreasing 
jusiness of the Carrier Engineering Corporation, Newark, New 
crsey. This business formerly was conducted by the Carrier 
‘ictal Cleaning Division. The transaction involves the sale of 

tents, trademarks and good will of the Carrier Vapor De- 

caser machine and of the well-known solvent, Cecolene, used 
in connection therewith. The R. & H. Chemicals Department 

‘he du Pont Company will continue to manufacture Ceco- 
lene and is prepared to supply this solvent in any quantities to 
present users of Carrier Vapor Degreaser equipment. Future 
orders for Cecolene should be sent to The R. & H. Chemicals 
Department of the du Pont Company at Wilmington, Dela- 
ware, or to its district offices in the following cities: Baltimore, 
Boston, Charlotte, Chicago, Cleveland, Newark, New Orleans, 
Ne. York, Philadelphia, Pittsburgh, San Francisco. 





Karl Kautz, ceramic engineer, has joined the staff of Repub- 
lic Steel Corporation and will specialize in research and field 
service on enameling sheets, according to announcement by 
Earl C. Smith, Chief Metallurgist of Republic. A graduate of 
Ohio State University with the degree of Master of Science, 
Mr. Kautz’s experience includes ten years of work with promi- 
nent firms in various branches of vitreous enameling. He is 
also known as the author of several papers on colored glazes 
which have appeared in the Ceramic Journal. For two years 
Mr. Kautz was in charge of the enameling plant of American 
Range & Foundry Co., East St. Louis, Ill. Following that he 
was Ceramic Chemist with Northwestern Terra Cotta Co., St. 
Louis, Mo., for four years. Prior to his connection with Repub- 
lie he was Ceramic Chemist with Abingdon Sanitary Mfg. Co., 
Abingdon, Ill. Mr. Kautz’s headquarters at present are at 
Republiec’s Central Alloy Division at Massillon, Ohio. 





Harry W. McQuaid has joined the 
metallurgical staff of Republic Steel Cor- 
poration, according to announcement 
made by Earl C. Smith, Chief Metal- 
lurgist. Mr. McQuaid, who is nationally 
known as an authority on carburizing 
steels and case-hardening methods, is the 
leading pioneer in grain size control and 
collaborated in the development of the 
McQuaid-Ehn test which bears his name. 
He will devote his time with Republic to 
research and development work. Other 
changes incident to the broad metallurgi- 
cal program under way at Republic in- 
clude the transfer of Howard W. 
Burkett from Youngstown to the post of 
, metallurgical engineer of the Buffalo dis- 
trict ; the appointment of Elmer Larned in a similar capacity 
in the Chicago district and the acquisition of Harold T. Blair, 
Ke lurgical engineer, who will specialize in tin plate products. 
2 arl Kautz, ceramic engineer, also has joined the Republic 

"ganization, and wil’ specialize in research and field service 








on enameling sheets. M. J. R. Morris and E. R. Johnson will 
continue in their respective metallurgical capacities in the 
Central Alloy district, where all of Republic’s stainless steel 
and much of the alloy steel are produced. 





Theodore M. Gloeckner, associated with the sales organiza- 
tion of Union Drawn Steel Co., Massillon, O., for more than 
15 years, became district sales manager for the Philadelphia 
territory, Jan. 1. He has spent the greater part of these years 
in the Philadelphia office of the company, 2030 Fidelity-Phila- 
delphia Trust Building, and for the past 18 months has been 
in charge. 





ome AA Stevenso) — 


Archibald A. Stevenson, whose whole 
life was spent in the iron and steel in- 
dustry, and who for over 40 years was 
connected with, and for more than 20, 
vice-president of, the Standard Steel 
Works Company, died December 15 at 
the age of 71. 

He was a pioneer. While with the Cam- 
bria Iron and Steel Company he worked 
on the toughening of axles and forgings 
and in 1887 designed the equipment for 
their commercial treatment. This was one 
of the earliest commercial heat-treatment 
installations. 

Around 1890, he adopted deep etching 
of steel railway tires at the Standard 
Steel Works, one of the earliest applica- 
tions of deep-etching commercially. 

In 1898 he became impressed with Sauveur’s application of 
the microscope to metallurgy and got the Standard Steel Works 
to install one of the first four microscopes that were used in 
the steel industry. 

He was always interested in maintenance and improvement 
of quality by research and testing and was especially active in 
the affairs of the American Society for Testing Materials, serv- 
ing as its president in 1916, and in the work of the American 
Standards Association of which he was chairman in 1920-21. 

He was chairman of the Gun-Howitzer Production Club dur- 
ing the war. This club, made up of producers of heavy. gun 
forgings, swapped information as to methods of production and 
did effective work in speeding up production. 

Mr. Stevenson’s friendly personality, high technical attain- 
ments and breadth of vision were all brought to bear on any 
task he undertook. 





Ryerson Builds New Plant Extension 


Joseph T. Ryerson & Son, Inc., are among the few concerns 
that are extending their facilities at this time. They already 
have underway an extensive addition to their St. Louis Steel- 
Service Plant. The new building will greatly increase facilities 
for storing and dispatching steel and allied products from that 
point. New, modern offices equipped with an air conditioning 
and cooling system will be included in the unit. The greater 
part of this new addition will be given over to the warehous- 
ing of products requiring particular protection from atmos- 
pheric changes. A circulating warm air heating system will 
provide the necessary distribution of heat for the proper stor- 
ing of sheets, tool steels, welding rod, cold rolled bars, bands, 
hoops and other high grade steels. The new heated area will 
be almost three times larger than the present heated plant. The 
greater proportion of this new space is heated but there is also 
being built a large span of the unheated type for the storage 
of mild steel bars, etc., for cutting, shearing, loading and other 
facilities. Unusual truck loading: facilities are being provided. 
Motor trucks will back into a recessed pit in the new span, 
bringing the floor of the truck about level with the floor of the 
building and thus simplifying the moving of material. One new 
crane will be placed in operation and another crane and run- 
way in present use will be extended through the new building. 
The new spans are also served by railroad spurs for inside load- 
ing and unloading of products. Plans for increased stocks are 
well under way. Many new products and sizes will be added, 
making immediately available to the St. Louis area the largest 
and most diversified stocks of steel and allied products. In 
addition to this St. Louis unit, the Ryerson Company is serv- 
ing nine other industrial centers with plants at Chicago, Mil- 
waukee, Cincinnati, Detroit, Cleveland, Buffalo, Boston, Phila- 
delphia and Jersey City. 
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EDITORIAL COMMENT 


(Continued from page A 19) 


of research of this type brings no dividends. ‘The information 
must be used. 


Utilization 
Thus, in order to cash in on research, the marketing or utiliza- 

tion step must be made. If the executive does not so contrive 
that this step is automatic and pre-arranged, he is, in effect, 
having the research done only for his mental satisfaction—per- 
haps in order to say that he has a research department—but 
not for the sake of dividends. The research man is not often 
so situated that he can reach the Board of Directors directly 
and himself lay the economic situation and the technical facts 
before them in such fashion as to secure the necessary appro- 
priation for commercialization. He must ordinarily rely on an 
executive for this step and unless the executive does take it, 
the result is like the inscription on an old tombstone we once 
Saw: 

“She ne’er op’ed her eyes to see the dawn, 

But died some hours before she was born.” 


Scenting a new trail 

Conversely, if the executive is convinced that the economic 
trend is such that a current research will not be usable, even 
if wholly successful technically, he should promptly shift his 
research staff to other mere potentially fruitful problems. Half 
the battle in research is knowing when to stop, when it is time 
to shift the attack to another flank. 

Indeed, one of the important qualifications of an executive 
who is steering a research program, is the ability to follow up 
a new trail, to leave the rabbit track and follow the fox. Since 
research is dealing with the unknown, anything may turn up in 
the course of the experiments and at any moment a result may 
appear that is of no use at all for the particular object in view, 
but just the answer to some other problem. One man’s mind is 
less likely to ferret out the application of the “unsuccessful” 
result to some other problem than are the minds of a group. 
Hence, the possibilities of the by-products of his work are less 
likely to be detected by the lone research worker than when he 
can discuss them with others. The lay mind can often see the 
off-the-trail possibilities better than the technical mind, so the 
executive should be careful to see that negative results are re- 
ported to him as well as positive ones. 

Some types of research worker, however, tend to turn off at 
each sidetrack that appears and never get back to the main 
track. The executive should often stop to consider whether the 
research projects are getting side-tracked, and if so, whether 
the side-track should or should not be made the main track. 


Patience 

But if the attack is really being made on the right track, 
the executive should be patient. It is a fallacy to assume that if 
10 men could solve a problem in 10 years, 100 men could do so 
in one year. As Kettering is reported® to have phrased it, two 
hens can’t hatch a setting of eggs in a week and a half. 

Sustained effort over a reasonable period will bring results 
more cheaply than high pressure, “rush, rush” methods. Even 
sustained effort is not always advisable for sometimes one gets 
as far as the track will carry him; he reaches “the end of steel.” 
Once a problem is clearly outlined and has progressed suffi- 


5P. de Kruif. Boss Kettering. Saturday Evening Post, Voi. 206, Aug. 
26, 1933, rage 58. 





ciently to show that there will be great difficulty in solving it by 
conventional modes of attack, so that one is up against a stone 
wall, it is normally wise to drop the problem from the active 
list. ‘The effective research man, however, holds such problems 
in the back of his mind, impressed upon his consciousness so 
that he automatically correlates new facts and new ideas, as 
they turn up in other work and in the literature, in their bear- 
ing on the unsolved problem, until a feasible mode of attack 
does present itself, when he may resume the recessed problem 
and carry it through to a successful finish. Hence, it often pays 
to define and to start problems just to get them into the 
thought-processes, there to wait for the right set of conditions 
to arise for intensive attack. The time to start a research prob- 
lem is not just at the moment that the answer must be had, but 
before it. 

Hence, the executive who strengthens his levees before the 
flood rather than during the flood is the one whose research de- 
partment pays. 


Research requires time for thought 

The executive should realize that research is part experiment 
and part thought, so that it is necessary not only to provide the 
necessary equipment for the experiments but also the necessary 
environment for the thoughts. A research man trying to serve 
two masters, production and research, harassed with customers’ 
complaints, trouble-shooting and routine control, surrounded 
by plant hurly-burly, cannot accomplish as much, hour for hour, 
in the time he does devote to research, as the man whose job is 
solely or primarily research, and who can find a quiet spot in 
which to mull over his results, see where they are leading him, 
and decide what to do next. 

Close enough contact with the conditions under which the 
results of the research must be utilized to enable the worke 
to keep his feet on the ground is essential, and an exhilarating, 
but not too irritating, pressure for progress and for final re 
sults is helpful. But there is a happy medium, between the rush 
of the commercial plant and the lethargy of the academic 
cloister, in which research minds function best, and the man- 
agement can often make or break a research problem by the 
environment it does or does not provide. 


The executive’s part 

If an executive can diagnose conditions so that he can en- 
vision the type of information he is going to need a few years 
hence, if he will support his research staff not only with 
adequate equipment and suitable environment, but as well with 
encouragement and appreciation while they are stumbling along 
the untrodden ways toward the goal, and most of all, if he will 
promptly utilize the new facts they gather for him, he will do 
much toward taking the gamble out of his firm’s research activ- 
ities. Research will never have the certainty of an investment 
suitable for a widow, but it can be made to be a “business man’s 
investment.” 


The coming series 
In the series of personal experiences or research “case his- 
tories” that is to follow, the role of the executive will appear in 
concrete instances rather than in the vague generalities of this 
editorial. The series will show how metallurgical research has 
been made successful through proper executive guidance and 
codéperation, in a variety of organizations, large and small. 
H. W. Guuerr 
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The Bristol Company, Waterbury, Conn., announces that in 
order to serve the Canadian market still better and to expand 
and consolidate its present Canadian service laboratory of 12 
years standing so as to include sales, service and manufactur- 
ing, a separate company, The Bristol Company of Canada, Ltd. 
has been incorporated. Factory and general headquarters will 
be located at 64 Princess St., Toronto, Ont., where Bristol re- 
cording, indicating and control instruments will be made. J. 
S. Mayberry, graduate engineer of Toronto University, and 
for 10 years with the parent company, has been appointed 
manager. 
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Headquarters of the American Society for Testing Materials 
have been moved from the Engineers’ Club Building, 1315 
Spruce Street, Philadelphia, to more adequate offices in the 
Atlantic Building, 260 S. Broad Street in the same city. The 
present offices have been occupied for the past 14 years. A large 
and more attractive Board Room has been planned and most 
important, an adequate Reception Room and Members’ Lounge 
will be provided. Greatly improved facilities for meetings of 
administrative committees will be available. The new rooms are 
excellently suited to the present needs of the Society and for 
some little time in the future. Friends of A.S.T.M. are cordial- 
ly invited to inspect the new headquarters. They are convenient 
to railroad stations, hotels and clubs, being just a half block 
from the Engineers’ Club. 
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GENERAL (0) 


The Porphyry Coppers. A. B. Parsons. Published by American Institute of 
Mining & Metallurgical Engineers, sponsored by the Rocky Mountain Fund, New 
York, 1933. Cloth, 64%4x9% inches, 581 pages. Price $5.00. The book con- 
sists of 23 chapters, 13 of which are devoted to the history of 12 so-called por- 
phyry copper mines. Two chapters are devoted to Utah Copper Co., and one each 
to Morenci, Nevada Consolidated, Braden, Miami, Ray Consolidated, Chino, In- 
spiration, Chuquicamata, New Cornelia, Copper Queen, and Andes. The history of 
these large mines has been handled in a most excellent manner by Mr. Parsons. 
Instead of cold historical dates and production data the author has instilled the 
personal element into his description of each mine. The role of the engineer and 
financier in making mines out of what a third of a century ago appeared to be 
hopelessly too low-grade deposits has been the foundation of the historical chapters. 
Apart from one’s interest in copper, the story of the men who made the mines in 
the face of obstacles and skepticism makes interesting reading. 

The 13 chapters deseribing the mines are preceded by two chapters entitled, ‘‘An 
Achievement of Engineers’’ and ‘‘Varied Utility of Copper.’’ The chapters fol 
lowing those devoted to the mines cover Geology, Prospecting and Estimating Ore, 
Power-shovel Mining, Underground Mining, Concentration, Smelting, and Leaching. 
The final chapter is entitled, ‘‘Building the West.’’ 

The reviewer recommends reading Chapter 16 ‘‘Geology’’ immediately after Chap- 
ter 2. The 12 mines covered are not all strictly speaking porphyries, but the author 
describes in the chapter on Geology what he means by ‘‘porphyry’’ and why he 
includes the schist deposits of the Miami and Ray districts as porphyries. 

In the opinion of the reviewer the later chapters in the book are not up to the 
quality of those devoted to the historical development of the mines. 

It is an extremely difficult task to write a popular treatise on technical subjects 
and still remain technically correct. Since, however, the prime purpose of the book 
is to give a historical account of the developments of various copper porphyry mines, 
the reviewer will not quibble about the technical accuracy of the subject matter in 
these various minor chapters. Several of these chapters might have been omitted 
without detracting seriously from the worth of the book. Specifically, one may 
juestion why the chapters on concentration and smelting are included at all in a 
book on ‘‘The Porphyry Coppers.’’ The development of porphyry copper mines was 
not responsible for the improvements in flotation. Reverberatory smelting practice 

is changed because of changes in methods of concentration. Since the subject 

atter in the chapters on concentration and smelting is so elementary and since 
he development of concentration and smelting methods are not due solely to por- 
hyry coppers there is good reason to question why they are included. 

(he tabloid versions of geology, prospecting and estimating ores, and on mining 

thods are adequate. The chapter on leaching is largely devoted to the history of 

| leaching data on the New Cornelia, Inspiration and Chuquicamata plants. 

Only 18 pages are devoted to Andes, and a large part of the chapter is devoted 

the financing of the property. No description is given of the leaching plant. 

i¢ author has done a worth while job. One reads the book more like a novel 
a history. The book is profusely illustrated with photographs of men and 
ts, and with various diagrams and sketches. The printing is excellent and is 
ially free of typographical errors. John D. Sullivan (0)-B- 


Textbook of Physical Chemistry. Vol. 1. J. Newton Frienp. J. B. Lippincott 
Company, Philadelphia, 1933. Cloth, 64%x9 inches, 501 pages. Price $7.50. 
| initial volume deals with general properties of elements and compounds. No 

ne is given of what the contents of the succeeding volume or volumes will be. 
Tho material has been chosen ‘‘as that found most helpful to senior students at 
Birmingham Technical College.’’ 

book is. designed as a college text book. No references are. given. Where an 

igator’s name is used, the year of the publication of the article in question 
0 given, and the student is expected to hunt the reference up by means of 
ict journals. 

‘his particular volume deals with metals only as examples of physico-chemical 
phcnomena, and since the chief subjects covered are gas laws, vapor pressure, vis- 
cosity, surface tension, solubility, adsorption, colloids, etc., there is little of 
direct interest to the metallurgist. 

One of the few comments on metals states that @ iron is ‘‘now usually regarded 
as 1 solid solution of -y iron in q iron,’’ the conversion of -y not being complete 
till Ao is reached. While that particular statement would raise doubts in the minds 
of many metallurgists as to the general accuracy of the book, the traditional physi- 
eal chemistry is correctly and clearly presented. H. W. Gillett (0) -B- 


Methods for Study of Metallic Alloys. (Les methodes d’etude alliages métalliques.) 
L. Guitier. 2nd Edition. Dunod, Paris, 1933. Paper, 6%x10 inches, 859 pages. 
Price 203 Fr. This text book, by a distinguished author, naturally contains 
very much of interest and value. Nevertheless, it falls short of the ideal. It is 
rather more concerned with listing a number of ways to determine a given property 
and shewing cuts of a variety of apparatus for the purpose than in discussing what 
the data mean when one has them or indicating which of various types of apparatus 
is the more serviceable. 

Many old pieces of equipment are shown and described that would be of interest 
only te the historian, not the modern investigator. 

Equipment marketed by French firms or used for research purposes by French in- 
vestigators is discussed almost to the exclusion of that developed in other countries, 
and the references are overwhelmingly French even though the subject at hand may 
have been more fully dealt with by writers of other nationalities. Such literature 
citations as are made to articles in English are prone to show amusing misprints, as 
if set from long hand and proof-read only by someone with a blissful ignorance of 
the English language. 

Quite a number of relatively new pieces of apparatus and modes of study are 
deseribed and considerable revision has been made to the first edition, of 1923, 
but the revision is spotty in that many new things of as great importance as 
those included, have been omitted. 

_ The author mentions thermoelectricity, corrosion, testing of electroplated deposits, 
viscosity (i.e., creep), repeated stress, torsion and wear, as subjects on which it 
Was necessary to make radical revision of the first edition. Yet the sections on 
corrosion, creep, fatigue ard wear tell very little of the actual utility of such 
tests or of the dangers of attempts to interpret accelerated laboratory results in 
terms of service. The treatment of X-ray methods is sketchy, that of chemical 
analysis so brief as to be of little value. 

The classical discussion of phase rule diagrams is included, as is considerable 
material on thermal analysis, electrical resistance, magnetic properties, the usual type 
of material on metallography and macrography, tensile and impact testing, ete. 

Probably the most useful part of the book is the extensive discussion of dila- 
tometry according to Chevenard. 

Metallurgical data, illustrative of the methods under discussion, and quits often 
rather well up to date, are included and an index makes most of this accessible. 

» The book will be of some value for reference but on the whole will not appeal 
strongly to other than French readers. H. W. Gillett (0) -B- 


Engineering and Metallurgical Research During 1932. Mechanical World & 
“ngimeering Record, Vol. 93, May 5, 1933, pages 439-440; May 12, 1933, 


page 458. Articles deal with the report of work carried out at the National 
Physical Laboratory, Investigations touched upon among others are: Gage testing, 


tests on thin metal coatings, resistance of metals to wear, fatigue of 
ne crystals of metals, effect of surface conditions on fatigue of steels, lubrica- 
heated ee creep at high temperatures, welded structures, molten metais, inetal- 
analysis, light alloys, cracking of boiler plates. Kz (0) 
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Pitchblende and Radium. Canadian Chemistry & Metallurgy, Vol. 17, Jan. 
1933, page 9. An abstract. A symposium dealing with the historical devei-- 
opment of Ra, refining and concentration methods and means of measuring the 
amounts of Ra present in an ore or concentrate. Chemical analyses are superseded 
by measurement of the radio activity, due to the minute quantities present. q 
rays are the least penetrating and carry 2 charges of electricity, @ rays carry 1 
charge of - electricity with a velocity about 10 times greater than alpha rays, 
while yy rays are exceedingly penetrating with a vibration of short wave length. 

WHB (1) 

Recuperation of Electric Resistance and Hardness of Copper, Silver and Gold, 
and Platinum and Palladium from the Results of Cold-Working. (Die Erholung des 
elektrischen Widerstandes und der Harte von Kupfer, Silber und Gold, sowle von 
Piatin und Palladium von den Folgen der Kaltbearbeitung.) G. TaAMMANN & 
K. L. Dreyer. Annalen der Physik, Series 5, Vol. 16, Jan. 1933, pages 
111-119. Plastic deformation of a metal, rolling, drawing, etc. increases elec- 
tric resistance and hardness. To determine the change from the original material (in 
soft state) the deformed material is gradually heated and the 2 properties measured. 
The individual tests up to a point where the material assumes the original value 
are given in diagrams for all the materials. Ha (1) 


Magnetism of Precipitates of Colloidal Silver. V. F. VarpyANAtTHAN & B. S. 
Puri. Nature, Vol. 129, Jan. 30, 1932, page 170. Magnetic properties 
of graphite, Sb, Bi and Au are modified by colloidalisation. Two forms of col- 
loidally precipitated Ag have been investigated and the specific susceptibility found 
was for (1) 0.166 x« 10-6 and (2) 0.133 x 10-6 while that of Ag in the 
massive state is: 0.2 > 10-6. Au and Ag are known to possess paramagnetic 
atoms, but built up diamagnetism only in the massive state. Changes depending on 
their erystal and block structure can therefore be expected in them. Kz (1) 

On Magnetic Effects in Iron Crystals. A. G. Hitt. London, Edinburgh & 
Dublin Philosophical Magazine & Journal of Science, Vol. 14, Oct. 1932, 
pages 990-604. Gives details of experimental work. The lower the temperature 
the greater is the magnetic lag. 2 graphs show the magnetization curves to be 
linear. RHP (1) 





The unusual metal or alloy of today 
may be the usual metal of tomorrow. 


You will profit by louking over this section as well as the sec- 
tions on non-ferrous and ferrous alloys. 





The Physical Properties of Zinc at Various Stages of Cold-roiling. R. Crap- 
wick. Institute of Metals, Advance Copy No. 627, Mar. 1933, 24 pages. 
Annealed strips 0.10” thick of electrolytic Zn, and Zn containing small amounts 
of Cd, Fe or Mg were cold rolled to reductions amounting to as much as 80%. 
Diamond-pyramid and seleroscope hardness were determined immediately after roll- 
ing and after periods up to 3 months. Tensile properties and creep rates for high 
loads were also determined. For small reductions hardness and strength of Zn in- 
creased and increase was permanent. For somewhat larger reductions these values 
also increased, but materials softened on aging. Creep rates for a stress of 5000 
lbs./in.2 increased as % reduction increased. A typical cold-worked structure was 
produced by rolling, but an annealed structure took its place after aging. Effects 
of small amounts of Cd, Fe or Mg on change in properties due to rolling were 
small, but their influence on change in properties on aging was pronounced. Previ- 
ous work on properties of Zn is reviewed. Mechanism of cold working is discussed, 
and phenomena are explained on assumption that amorphous metal is formed during 
working. Effect of alloying elements is to stabilize amorphous phase. 27 references. 

JLG (1) 

The Electrical Conductivity of Aluminium Wire. A. J. Friern & J. H. Dicxin. 
Institute of Metals, Advance Copy No. 630, Mar. 1933, 16 pages. Al 
wire is usually made by hot rolling 4” x 4” bars to rod from 0.5” to 0.25” in 
diameter and then drawing. Temperature of hot rolling influences final conductivity 
of commercial Al of 99.6% purity. Highest conductivity results from rolling be- 
tween 410° and 460° C. Speed of rolling likewise influences conductivity. A maxi- 
mum increase in conductivity of hard-drawn wire results from annealing at 325° C. 
As annealing temperature is raised above this temperature conductivity decreases. 
Rate of change of tensile strength and conductivity of cold-worked wire on holding 
at temperatures up to 280° C. for tensile strength and 340° C. for conductivity 
is shown. Holding at 150° C. for 4 hr. increases conductivity and decreases 
strength. Heating to 300° C. prior to drawing increases conductivity. Practical 
applications of heat treatment are discussed. Requirements of 60% conductivity 
and tensile strength between 22,000 and 28,000 lbs./in.2 can be met by drawing 
Al of 99.6% purity from unheat-treated rod. It is practicable to produce wire of 
commercial purity of more than 62% conductivity by giving a heat treatment at 
300° C. Influences of various amounts of Si and Fe on conductivity are shown. A 
given weight of Si has a greater effect than a similar weight of Fe. Change of 
conductivity witn heat treatment is due chiefly to variation in solubility of Si 
with temperature. 14 references. JLG (1) 

Manganese. General Information. Rosert H. Ripcway. United States 
Bureau of Mines, Information Circular 6729, June 1933, 29 pages. 
Discusses properties of Mn, Mn minerals and mode of occurrence, world sources and 
production, uses, markets, etc. An extensive bibliography is given. AHE (1) 


Change of Phase by Reflection at Very Thin Metallic Films. (Variations de phase 
par réflexion sur couches métailiques trés minces.) P. Rovarn. Comptes Rendus, 
Vol. 196, Jan. 30, 1933, pages 339-341. Previous work has given discordant 
results. Metal (Ag) was deposited by cathodic sputtering on one face of a plane 
parallel glass plate, thickness of film varying from 0 to a certain maximum. Film 
was studied by method of Buisson and Fabry. The change of phase first consists 
of a retardation, but as the thickness of the film increases, the change passes 
through 0 and becomes an advance tending finally towards 0.30 wave length. 

OWE (1) 

The Influence of Impurities on the Properties of Lead. R. S. Russexrz. (Intro- 
duction. J. Neill Greenwood). Proceedings Australasian Institute of Mining 
& Metallurgy, No. 87, Sept. 30, 1932, pages 135-166. Commercial Pb 
containing 0.008% total impurities has been refined by electrolysis to contain 
0.002% impurities. The electrolyte was a solution of Pb (Cl04)o. The electrolytic 
Pb was much more susceptible to the influence of distortion and annealing than the 
other Pb, that is, it recrystallized more easily and upon less provocation. HZlec- 
trolytic Pb recrystallized completely upon being distorted 5% and standing at 18° 
for 1% hr. The other Ph showed only partial recrystallization after 20% dis- 
tortion and standing for 24 hrs. A Pb specially refined by fire methods to 0.003% 
impurities gave results like the commercial Pb. A solution of (NH4)2Mo0,4 in 
dilute HNO, is recommended as a new etching reagent for Pb. AHE (1) 

Anomalous Diamagnetism of Bismuth. S. R. Rao. Nature, Vol. 129, Apr. 9, 


1932, pages 545-546. Bi when electrically or mechanically colloidalized shows 


a loss in its diamagnetic susceptibility value. This fact has been attributed to 
oxidation, but the author concludes that the drop of the susceptibility value with 
decreasing particle sizes is a genuine effect with reference to Bi. Kz (1) 
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. PROPERTIES OF NON-FERROUS 
ALLOYS (2) 


Some Special Alloys for Non-Ferrous Metal Mixers. Wesitey Lameert. Metal 
Industry, London, Vol. 42, Janu. 13, 1933, pages 49-50. Alloys of Cur and 
Sn with P, of Mn, Mn-Cu, Si, Al, Ni, B are reviewed and their principal char- 
acteristics and behavior explained. B is at present used only in a Mn-B alloy 
with 20-25% B and recommended for use particularly in the compounding of Ni 
alloys, and also other non-ferrous alloys, as an ‘‘improver.’’ Be-Mg alloys are 
already used to a fair extent, Be serving as hardener. Na is used as deoxidizer 
for Cu, Be as hardener for special Babbitt metals, Li is said to degasify Cu and 
improve its conductivity and mechanical properties; as little as 0.003 to 0.01% 
is said to be effective. Also S and galena are used sometimes as ‘‘holder-up’’ in 
mixing metals and Pb for making bronzes. Ha {2) 


Electrical Properties of Diluted Solid Solution Alloys. lil. Resistance of Cu and 
Au Alloys. Regularities of Increase of Resistance. (Elektrische Eigenschaften ver- 
diinnter Mischkristalllegierungen. 111. Widerstand von Kupfer- und Goldlegierunaen. 
Gesetzmassigkeiten der Widerstandserhéhungen.) J. O. Linpre. Annalen der 
Physik, Series 5, Vol. 15, Nov. 1932, pages 219-248. Increase in electrical 
resistance of Cu by additions of metals of atomic numbers 25-33, 45-51 and 77- 
80 and its dependence on temperature was investigated in range from -+-18° to 
—190° C. Solubility of Ru, Os and Mo in Cu is extremely small (at 900° C.) 
When adding b-elements of a horizontal in periodic system increase is proportionate 
to square of horizontal distance of added metal to base metal; a-elements do not 
show this simple relation. Ha (2) 


New Demands on the Brass Foundry. J. Arnott. Foundry Trade Journal, 
Vol. 48, Jan. 12, 1933, pages 27-28. Hardness of bronze can be increased 
by addition of Ni. Further hardening can be obtained by addition of S‘*. Addition 
of Pb is of advantage for diminishing friction. Mn brass is streng enough for heavy 
hydraulic castings, though it has a high shrinkage. Non-ferrous alloys, e.g., silicon- 
Monel, to resist action of high temperature steam are described. Al-Si alloys for 
reducing weight of machinery and Cu-Si alloys to replace gunmetal, where Sn is 
expensive, are mentioned. OWE (2) 


The Solubilities of Copper, Manganese and Some Sparingly Soluble Metals in 
Mercury. Nevitt M. Irvin & ALEXANDER S, RussEL_. Journal Chemical 
Society, Mar. 1932, pages 891-898. Solubilities of metals of atomic num- 
bers 22-29 and of Mo, W and U in Hg were determined by preparing an amalgam 
of each metal, separating solid from liquid phase by filtration through sintered Jena 
glass and «analyzing liquid phase chemically. Only Cu and Mn have solubilities 
greater than 1 in 107, their values being 0.0020% and 0.0010% respectively. 


Ha (2) 
Some Aluminum Alloys for All Kinds of Castings. (Ueber einige Aluminium- 
leglerungen fiir Gussstiicke jeder Art.) Automobiltechmische Zeitschrift, 


Vol. 35, Sept. 25, 1932, page 443. A few compositions of Al alloys are 
mentioned. For instance 92% Al and 8% Cu which has about 14 kg./mm.2 
tensile strength; an alloy of 89.8% Al, 7.5% Cu, 1.5% Zn, 1.2% Fe shows 
still better values. Very dense castings for use in pumps, cylinder, etc. are made 
of 88.5% Al, 10% Cu, 1.25% Fe, 0.25% Mg. Alloys of 87.5% Al, 10% Zn, 
2.5% Cu show 15.5 kg./mm.2 tensile strength with 2% elongation; 83.75% Al, 
7% Zn, 7.75% Cu, 1.5% Fe has 19.3 kg./mm.2 with 4.5% elongation. Very 
light alloys are made of 95% Al end 5% Mg for motor frames and other parts; 
me specific gravity is only 2.5, the tensile strength about 19 kg./mm.2 at nw 5] 
tion. a 


Some Features Worth Knowing and to be Considered with Regard to Annealing 
and Quenching of Bronze Castings for the Manufacture of Automobiles and Motors. 
(Beachtens- und Wissenswertes fiber das Gliihen und Abschrecken von Bronzeguss- 
stiicken fiir die Automobil- und Motoren fabrikation.) Automobiltechnische 
Zeitschrift, Vol. 35, Sept. 25, 1932, page 442. The influence of annealing, 
quenching and tempering on the physical properties of bronze alloys has been in- 
vestigated, the results of such tests are reviewed and compiled. A bronze of 88.5% 
Cu, 9.5% Sn and 2% Zn was annealed at from 600° to 800° C. for % hr. and 
slowly cooled. While elastie limit and Brinell hardness remained approximately the 
same tensile strength increased from 30.4 in untreated sample to 34 kg./mm.2 in 
treated sample, elongation from 26.5 to 58% and reduction of area 23.6% to 
38%. When sample was quenched in water, however, values were reduced consid- 
erably and many cracks developed. Al bronzes with 5-10% Al can be greatly in- 
fluenced by heat treating. An alloy of 89% Cu, 10% Al and 1% Fe can be 
easily hardened and tempered and behaves similar to hard steel. Heated to 950° C. 
and quenched in water elastic limit increased from 13.9 to 28.9 kg./mm.2, the 
tensile strength from 51.8 to 68.2 kg./mm.2, Brinell hardness from 100 to 240, 
the elongation decreased from 19.5 to 1%. Subsequent tempering removes part of 
the improvement. In using parts for automobiles of such alloys the properties can 
be made to fit the use by proper treatment. Ha (2) 


Metallurgy of the Production of Nickel Silver. (Metallurgische Betrachtungen zur 
Herstellung von Neusilberguss.) Enpmunv RicHarp Tuews. Chemiker-Zeitung, 
Vol. 56, Dec. 3, 1932, pages 961-963. Ni silver is an alloy of Cu, Zn and 
Ni of variable composition. The elongation increases with increasing Cu content. 
For cold rolling the Zn should be less than 30%, Cu over 50%. Ni is usually 
between 10 and 30% and Zn between 16 and 30%. Castings contain more Zn, 
sometimes up to 57%. A tabulation of the composition of many brands of Ni 
silver alloys is given. Addition of Fe increases the strength and 1-1.5% Fe has 
as much whitening effect as 2-4% Ni. With more than 2% Fe the alloys become 
brittle. Sn is objectionable for rolling, but is sometimes used in castings. Pb, 
not over 3%, may be added to improve machinability. .5-1.5% Al improves the 
density and strength providing the Ni is below 15%. With higher Ni, Al pro- 
duces brittleness and undesirable casting conditions. W additions increase the 
electrical resistanee.» The castings solidify rapidly. If the metal is overheated it 
absorbs gas and some of the Zn volatilizes. The charge usually consists of brass 
and Ni. The metal should be cast 150-200° above the melting point, which is 
1100-1300° C. Al, Mg, Mn or phosphor Cu are used as deoxidizers. The metal 
should stand 1 minute after deoxidizing. Large gates and risers are or ‘2 

) 


Alloy Y (L’Alliage Y). Try-Cuatons. Revue de Fonderie Moderne, 
Vol. 26, Nov. 25, 1932, pages 430-431. This is a refinable alloy of 92.5% 
Al, 4% Cu, 2% Ni and 1.5% Mg and has a density of 2.80, a shrinkage of 
1.29% and it solidifies between 630° and 520° C. Cast in sand it has an 
elastic limit of 7.8 kg./mm.2, in a metal mold 8.3 kg./mm.2 which by heat 
treatment can be brought to 11.2 kg./mm.2. The tensile strength is 15-19 and 
19-22 kg./mm.2 respectively and 28-31 if heat-treated. Brinell hardness 80-105, 
elongation 1-5%. It resists atmospheric attack and seawater very well. The hest 
process of preparing the alloy, molding and casting are described; the heat-treat- 
ment consists preferably in an annesling at 500°-520° C., quenching in oil or 
boiling water, in certain cases in cold water, and in tempering, whereby the metal 
should be protected against oxidation. The best casting temperature is between 
690° and 760° C. A few cases of application are given. 5 references. Ha (2) 


Brass, Bronze, and Copper Alloys. W. R. Hresarv. Metal Industry, London, 
Vol. 40, Feb. 26, 1932, pages 242, 261-262. Reproduced from American 
Metal Market. Slightly condensed from a paper read at a Conference on Metals and 
Alloys under the auspices of the Cleveland Engineering Society and the Case 
a of Applied Science. See Metals & Alloys, Vol. 3, June . e 3) 
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PROPERTIES OF FERROUS ALLOYS (3) 


Some Molybdenum High Speed Steels. Joserpu V. Emmons. Transactions 
American Society for Steel Treating, Vol. 21, Mar. 1933, pages 193-232; 
Metal Stampings, Vol. 5, Oct. 1932, page 616. Paper presented before 
Buffalo Convention, Oct. 1932. Hardness, strength, plasticity, microstructure and 
cutting quality of 9 Mo, 6 Mo-W and 7 miscellaneous alloy high speed steels are 
described. Mo is considered as an individual alloy, not as a replacement element for 
W. Response to heat treatment at different temperatures in hardness, torque and 
plastic deformation of various alloys is given. A lower heat treatment temperature 
(100°-150° F.), for Mo steel than for W brings out best properties. Melting point 
of carbides is lower in Mo than in W steels. Tempering temperatures are same for 
Mo steels as for W, but a narrower range for Mo both for hardening and tempering is 
indicated. Mo steels have equai hardness, but lower strength and plasticity and 
fewer carbides than W steels. Increase in C to appearance of a normal amount of 
carbides improves performance of Mo steels. Co and Ni additions show no im- 
provement in qualities. Mo steels showed an average performance of 62% of the 
i8-4-1 type of W steel. W additions te Mo steel raises hardening temperature 
slightly, reduces size of martensitic needles, changing them to distorted or vermi- 
form type, has little effect on hardness, definitely increases strength, gives more 
uniform plasticity and improves cutting quality. Too much W increases hardness 
with britileness and poor cutting quality. Mo alloy with 15-30% as much W as 
Mo kas a definite field of usefulness. Includes discussion. MS + WLC (3) 


Reiation Between Guenching Characteristics and the Resistance to Drawing of 
Alioy Stee!s Containing Difficultly Sciuble Special Carbides (Sur les relations entre 
le pouvotr trempent et la stabiiite au revenu des aciers speciaux contenant des car- 
bures speciaux difficilement solubles). Epovarn HoupremMont, HERBERT 
Bennek & Hans Scuraver. Revue de Metallurgie, Vol. 30, Apr. 1933, 
pages 152-176. See ‘‘Stability and Retention of Temper of Steels Containing Cer- 
tain Difficultly Soluble Carbides,’’ Metais & Alloys, Vol. 4, May 1933, page 
MA 135. JDG (3) 

High Strength Steel. Encar P. Trask. Marine Engineering & Shipping 
Age, Vol. 38, July 1933, pages 240-248, 264. Physical properties and chemical 
cempositions of Ni-, Cromansil-, and Chromador steel are compared. The analysis 
of Chromador steel is given as follows: 0.30% C, 0.70-1.0% Mn, 0.70-1.10% Cr, 
0.20% Si, 0.25-0.50% Cu, 0.65% S, 6.05% P. Greater strength in Cromansii 
steel can be obtained by increasing the C content which also results in a decrease of 
the ductility, which is a desirable property in shipbuilding steel. Cromansil steel 
rolled with a Cu content is now under test to determine its resistance to the action 
of salt water, oil, and gasoline. In the article is shown by comparison the gain in 
economy in ship construction to be made by the use of superior steels where 
strength is neeied and also by the use of Al where lightness but not strength is 
needed. Kz(3) 

A New Structural Steel. Engineer, Voi. 155, Feb. 24, 1933, pages 188-189. 
Shipbuilder & Marine Engine Builder, Vol. 40, Apr. 1933, pages 153-154. 
The new steel is called ‘‘Chromador’’ steel and has been developed by Dorman, Long 
and Co., Ltd., a British company. It contains C not over 0.3%, Mn 0.7-1.0, Cr 
0.7-1.1, Cu 0.25-0.5, Si not over 0.2, S and P not over 0.05% each. A graph is 
given showing comparative compressicin tests on rolled beams of Chromador steel and 
of ordinary mild steel. Comparative corrosion curves are also shown. Chromador steel 
has a guaranteed ultimate tensile strength of 37 to 43 tons/in.2 and a yield point 
of at least 23 tons, measured by the ‘‘drop of the beam’’ on ordinary structural 
sections %” thick. With %” specimens its elongation in 8” is guaranteed at a 
minimum of 17% and its reduction of area at 40% minimum. JWD + LFM (3) 

The Plastic Character of Cast tron. A. C. Vivian. Mechanical World & 
Engineering Record, Vol. 93, June 2, 1933, pages 522-524. Tests on 
cast iron bars of the following composition: T.C. 3.31%, Si 1.75%, Mn 0.63%, 
S 0.11%, and P 0.98% are described. They show that cast iron possesses plastic 
character in conjunction with elastie character. Referring to experiences encountered 
in testing cast iron pipes, which failed under pressure after machining when sub- 
mitted te tests before machining, it is said ‘that on a second loading within a 
period of a day or two the plastic character would not be restored, and the Fe 
would not then possess much inherent capacity to reduce highly localized stress 
concentration. Test results show that if a bar of cast iron is loaded most of the 
set becomes fixed in the material and for a considerable time afterwards the bar 
behaves in a truly elastic (i.e., dritfle) manner. Remedy lies in increasing the 
plastic character of the iron used. Hematite irons in general have a higher plastic 
character than irons of more than 0.1% P. Kz (3) 


High-Speed Steels, Their Constitution and Heat Treatment (Les aciers a coupe 
rapide, leur constitution et leur traitement thermique). Jos. Wacnrer. Revue 
Technique Luxembourgeoise, Voi. 24, Nov.-Dec. 1932, pages 149-157. 
Historical development of high-speed steel is briefly given; first kind was made in 
1868 by Robert Mushet in Sheffield and contained 1.5-2% C, 1-2% Mn and 
7-8% W. Cr and V were later added. The particular properties of these steels are 
due to transformations in chemical compositions and structure around the Acg point. 
Carbides are formed, mostly FegC, CrgC, WC and V4Cg, they are encl in the 
pearlitic mass. The modern high-speed steel generally has a composition of 0.7 C, 
0.1 Si, 0.1 Mn, 5.0 Cr, 19.0 W and 0.3 V; the pearlitic mass consists of Fe 80%, 
W 12-15%, C 0.5-0.6% and Cr 4%, while the complex carbides consist of Fe 
£4.5%, W 60%, C 3%, Cr 2% and V 0.5%. There exist therefore, 2 constituents 
— of the same elements in different proportions. The Brinell hardness at- 
tained in 


annealed pearlitic high-speed steel 248 
weakly carburized martensitic steel quenched at 900° C. 524 
strongly carburized austenitic steel quenched at 1300° C. 614 
er — martensitic steel quenched at 1300° C. and drawn at 


W gives the steel a very fine crystalline structure and acts as hardener; it alloys 
with Fe in any proportion. Cr also acts as hardener, favors the martensitic forma- 
tion and improves the tensile preperties, it is an indispensable element in high- 
speed steel. V is used only in small quantities, its action is not quite explained, 
it seems to favor the forming of FegC and V4Cs which latter is dissolved at the 
quenching temperature. Mo acts similarly to W, a double-carbide FeMogC is formed. 
Co is added recently in about 5-6%, it favors the dissolving of the carbides. Other 
metals which have been tried are: U up to 6%, also favors solution of carbides 
in quenching; B should not exceed 0.1% as otherwise the forgeability is impaired; 
it is, like V, a strong deoxidizer and improves the hardness; Ti acts as deoxidizer 
and reduces the content of inclusions. Ha (3) 


New Heat and Corrosion Resistant Steels. (Newe Warme- und korrosionsbestandige 
Stable.) H. Kacrers. Technische Blatter der deutschen Bergwerkszeitung, 
Vol. 23, Aug. 6, 1933, page 426. Properties, treatment and application of 
the following steels are reviewed: Izett steel, a low Mo bearing steel of the 
Vereinigte Stahlwerke particularly suitable for the manufacture of press wel 
drums, a heat and corrosion resisting Cr steel of the Béhler works also containing 
Ta. This steel (.2% C, 1% Si, 19% Cr, 8% Ta) showed no scaling after having 
been subjected to 1100°-1300° C. for 50 hrs. For special purposes additions of 
from .5-3.5% Mo proved advantageous. This steel also shows excellent corrosion re- 
sistance. The Krefeld Steel Works developed Ni-Cr-Mn steels with kigh hot tensile 
strength, resistance to oxidation and high resistance to deformation at high tem- 
peratures, being superior to Ni-Cr, Mn and similar steels. Such steels are 
vantageously used for valves, parts on gas and steam turbines and similar parts re- 
quiring high tensile strength, elasticity and resistance to deformation at elevated 
temperatures. GN (3) 
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IN GEAR STEEL? 


To take heat-treatment properly, without 
frequent changes in the treating cycle, gear 
steel must be uniform. 

We operate extensive heat-treatment 
facilities of our own and heat-treat a sub- 
stantial part of the production of our alloy 
steel plant. Our metallurgists and steel 
makers thoroughly appreciate the need for 


the utmost uniformity in steel that has to 
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be heat-treated. In the Bethlehem Alloy 
Steel Plant the production of uniform alloy 
steels is a habit. 

You will see the results of this habit of 
uniformity in the way Bethlehem Gear Steels 
march through your heat-treating processes, 
one heat upon the heels of another, without 
the need for change in the treating curve. 


Bethlehem Steel Company, Bethlehem, Pa. 
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play an important role in the 
manufacture of 


RAYON 


Continuous contact with Sul- 
furic acid requires a high 





grade, impervious corrosion- 
resistant alloy. Illium-G is fill- 
ing the bill in large rayon 





producing plants. 


The large, small, thick and thin pins shown below are 
representative of the Illium-G corrosion resisting parts 
now being used by well-known rayon manufacturers. 
These parts must be practically impervious to Sulfuric 
acid solutions. 





Illium-G is especially fitted to this application because 
it retains a smooth surface in 25% Sulfuric acid indefi- 
nitely. It is also resistant to sulfuric acid solutions con- 
taining small amounts of hydrogen sulfide. 


For a number of years now, Illium-G has been used 
very successfully under the most corrosive conditions en- 
countered in the manufacture of rayon. 


Write to Us 


If a corrosion problem exists in your plant or if the product 

which you make is subjected to corrosive conditions, we are glad 

to offer our experience and facilities in helping you to a satis- 

factory solution. No obligation. Just send us a description of the 
conditions involved. 


BURGESS-PARR COMPANY 


DIVISION SF C.F BURGESS LABORATORIES INC. 
MOLINE, ILLINOIS: : 
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CORROSION, EROSION, OXIDATION, 
PASSIVITY & PROTECTION (4) 


Soil Corrosion Studies on Pipe Lines. K. H. Locan. Gas Engineer, Vol. 57, 
Mar. 1932, pages 167-171; Apr. 1932, pages 211-215. Presents results of 
exemination of specimens of non-ferrous materials and metallic protective coatings 
removed from 45 soils after exposure of from 4-6 years. Included in test were 
samples of Cu and brass pipe, cast and forged brass fittings, galvanized pipe and 
sheet steel, Pb sheet, Pb coated pipe, and Pb coated and galvanized bolts. Data 
on rates of corrosion of steel pipe are also presented as a basis for comparison. 
Non-ferrous metals tested were found to resist corrosion somewhat better than 


steel, but they were not unaffected by soil action. 14 tables. WH (4) 
Safety in the Pumping of Chemicals. James C. Lawrence. Chemical Age, 
Lendon, Vol. 27, Dee. 3, 1932, page 526. Greatest hazards to be overcome 


in chemical pumps are from ordinary leaks at stuffing boxes and gaskets, and 
breakage from corroded or weakened casings. Number of actual injuries due to 
accidents or breakdown of chemical pumping equipment is probably low, but the 
potential hazard is always present on the normal unprotected pump. The con- 
tinual damage and loss to industry in equipment, time and material is extremely 
high when considered as a total. Most chemical pumping problems can readily be 
made reasonably safe from leakage and breakage by using submerged pumps or 
pumps having no gland against the liquid head; other pumps should be provided 
with properly protected glands and castings, water-cooled stuffing boxes, and where 


conditions call for it, isolated from the operating area. VVK (4) 
Resistance of Iron to Corrosion. H. Nipper & E. Prwowarsky. Foundry, 
Vol. 60, Dee. 1932, pages 36-37. Describes researches carried out to deter- 


mine influence of the kind of graphite precipitation and of Si content (1.2 to 
3.59%) on corrosion of gray Fe. Results show that in dilute acid the predomi- 
nating factor is the number of local cells present, which means the relation of 
graphite contents to graphite surface. Extremely high grade polish on specimens 
caused somewhat greater resistance to corrosion. All melts appear to be immune to 
attack by 20% NasCOg or KOH solutions. VSP (4) 





Corrosion costs industry many thousands i 
of dollars. Are you keeping up=to=date 


on this important subject ? 





Preventing Corrosion in the Rayon Plant. Turco. R. Onive. Textile World 
Vol. 82, Sept. 1932, pages 68-70. Use of Ni lining, glass supports, hard 
rubber, Monel metal, Al, stainless steel, ete. in different parts of equipment and 
processes for artificial silk manufacture are discussed. These counteract the corro 
sive influences of chemicals used in processes. Ha (4) 

Corrosion of Nickel and Monel Metal by Sulfured Grape Juice. E. M. Mrax 
& W. V. Cruess. Industrial & Engineering Chemistry, Vol. 25, Apr. 
1933, pages 367-369. Tests indicate that sulphurous acid greatly increases 
corrosive action of grape juice on Ni, but not on Monel metal. In case of Monel 
metal some constituent of red grape juice, possibly anthocyanin pigments, causes a 
greater corrosion by the juice than sulphurous acid. In most cases Monel metal 
proved more resistant than Ni to corrosion by the media used in the tests. 

MEH (4) 

Protection Against Corrosion of Iron Pipe Lines. (Korrosionsschutz von Eisen- 
rohrieitungen.) E. Margouarpt. Der Bautenschutz, Vol. 3, July 5, 1932, 
pages 73-82; Sept. 5, 1932, pages 97-109. Various chemical processes which 
lead to corrosion in different kinds of iron pipe lines and properties expected from 
mediums for protection against corrosion are dealt with. Discussing metallic coat- 
ings author calls attention to Schoop metal spraying process with aid of which | 
even recesses during the pipe installation will be covered. Properties of numerous 
non-metallic coatings are dealt with including ‘‘Herolith,’’ an artificial resin and 
‘“Tornesit’’ a rubber containing product, which have been developed by the Mannes- 
mann Réhren Werke. The latter also advanced a coating process of rapid galvaniz- 
ing hard rubber. Methods and machines applying inner coatings for pipes and ex- 
periences gathered are discussed in another chapter. For protection and inner 
coating of water pipe lines already installed the electro-chemieal Biicher-process 
has been developed. Increasing the corrosion resistance by adding alloying con- 
stituents, products as ‘‘Resistastahl’’ and ‘‘Patinastahl’’ of the Vereinicte Stahl- 
werke and ‘‘Cuprizettstahl’’ of the Friedrich Krupp A.G. are dealt with among 


others. Kz (4) 
Evaluating Protective Coatings for Light Metals. J. L. McCrioup. /ron Age, 
Vol. 129, Feb. 1932, pages 495-496. Gives results of study of the value of 


protective coatings over duralumin specimens of 0.12” to 0.14” thickness. The 
test specimens were quenched and aged, and had the following composition: Cu 
4%; Mn 0.5%; Mg 0.5%; the remainder Al. Test bars are tested to determine 
tensile properties, strength and elongation. As pieces deteriorate in corrosive at- 
mosphere, similar pieces are retested for same tensile properties and their properties 
plotted against time. The experiments made it possible to evaluate different coatings 
and to devise a coating system which gives suitable protection for light alloys over 
long periods of time. VSP (4) 
Chemical Composition and Corrosion. H. Sutton. Sheet Metal Industries, 
Vol. 7, May 1933, pages 30-32. Extract from Journal Institute of Metals. 
Vol. 53, Part 3. Discusses the factors influencing corrosion. Deals with light metal 
alloys and corrosion resistant steels briefly. AWM (4) 
Blade Erosion. F. J. Taytor. Electrical Review, Vol. 111, Dee. 23, 1932, 
page 916. Discusses the causes of cavitation in hydraulic turbine runners 
and proposals for remedying the evil. Cavitation will produce erosion only whet 
accompanied by conditions which will cause concentration of the energy of the 
collapse of the HeO vapor bubbles on a small proportion of the blade surface. 
Investigations by Elov. Englesson have shown the superiority of high-Cr cast-steel 
for turbine blading. MS (4) 
The Corrosion of Metals. P. F. Tuompson. Proceedings Australasian Insti- 
tute of Mining and Metallurgy, No. 81, Sept. 30, 1932, pages 175-191. 
A general discussion. AHE (4) 


Comparison of the Rusting Tendency of Lancashire Iron, Soft Martin and Electric 
Steels in Telegraph Wires. (Jamférande undersékning av rostningsbenagenheten hes 
lancashirejarn, mjukt martin- och electrostal med hangen till anvandning fir tele- 
graphtrad.) Joun Grecer & Erik J. Vircin. Jernkontorets Annaler, Vil. 
117, June 1933, pages 273-288. Open hearth and electric steels containing 
Cu showed greatest corrosion resistance; steels with low C content showed least. 
Lancashire and Armco iron fell between Cu steels and those of ordinary quality. 
Only Cu steel and Lancashire iron of low P content met the electric conductivity 
specifications. In salt spray the Cu steels showed the least corrosion oy 
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Controlling Nitric Acid Corrosion. Ricnarp Tutt. Chemical Markets, Vol. “~~ 
39, Jan. 1933, pages 43-44. The well known resistance to corrosion and 
high temperature of both 18 Cr and 18-8 Cr-Ni steels have resulted in their ex- 
tensive use. Austenitic Cr-Ni steels are not resistant over the entire range of 


nitric acid concentrations at all temperatures. However, they are practically un- 
attacked in 30 to 70% concentrations of the boiling acid. Properties of each 4 
metal reviewed. RAW (4) 


Scaling at Heat Treating Temperatures. CLain Uptuecrove. Metal Progress, 
Vol. 23, June 1933, pages 30-33. Results of further investigation of sealing 


than those described in Jan. Metal Progress are given. One temperature, 1700°F., 
and different mixtures of gases approximating the complex atmospheres of actual 
practice burning city gas in gas-air ratio of 1:5 to 1:1% were used. Scaling loss -—— 
curves for 5 plain C steels show scaling loss decreases with increasing CO up to 


16%. The medium C steels show more tendency to scale than low and high C 
steels specially as CO decreases below 2%. With Og present the rate further in- P 
creases from 0 to 1% Og, falling off from 1 to 4%. Medium C steels showed the § 

same tendency to scale more than low and high C steels with Oo. Curves of Z t at W at you nee —_— 
Murphy and Jominy’s results on scaling at 2300° F. for the alloy steels are com- = 

yared with the author’s results on the same steels at 1700° F. Sealing loss for 
1 hr. at 1700° is less than for 40 min. at 2300°. Losses are reduced 30% from 


no CO to 12% CO, 90% or more to 15% CO. 2% CO at 1700° is as protective . 
as 16% at 2300°. 0.10 to 0.12% SOo further increases the scaling loss. The Alloys made by The Duriron 
effects of other atmosphere constituents are related to the % of O». and CO i 
present. A 6 Ib. forging of 100 in.2 surface will scale 0.001” of thickness Company will fill the order to 
at 1700° in 2% CO, and 0.001” in 2% Qg. Total scale is more than the curves " f ¥ 
show because of heating up period in practice. Calling the loss double the forging our satis action 

: above would seale 0.008” in Og compared with 0.002” in CO. Alloy and C steels | 4 

) : show much the same scaling effects. WLC (4) 


Remarkable Wear Effect Noted on a Ventilator Blade (Een merkwaardig kunstige 4 : 
3 slijtage van een ee F. W. van Bercxer. Polytechnisch Weekblad, This sounds a bit conceited, and espe- 
‘ Vol. 26, Sept. 8, 1932 572. 


, page Macro-structure of a blade from a blower 


| sed in ¢ ansportati system. for powdered coal exhibits the severe erosive acti . . ° 
ane pb ition system. for powdered coal exhibits th vere er¢ "ane oat cially coming from an old, conservative 

" Modern Corrosion Resistant Pipes (Neuzeitliche korrosionssichere Rohre) Vorr- organization like The Duriron Company. 
ar. Gas und Wasserfach, Vol. 76, July 22, 1933, pages 557-563. 3 


thods of improving corrosion stability of pipes are considered: (1) treatment of 
. io0, (2) improvement of metallic pipe material, (3) use of chemically resistant b ° ° 
> ulating materials. Cast iron pipes were improved by centrifugal casting instead New uSINGSS, new corrosion problems 
sand casting. Improvement of mechanical and corrosion properties is due to 4 ° ° ° ° 
phite being more homogenous and finer distributed in structure. In wrought Fe to cope with, new triumphs in defeating 


? es impurities should be decreased to the greatest extent to suppress formation of 


| elements within the structure thus diminishing corrosion. This explains excel the inroads of Corrosion—all of these 
properties of Armco Fe. Corrosion stability may be increased also by alloying. 
sii have proved our statement—that The 


a steel with .2-.3% Cu is mentioned. GN (4) 


Contribution to Theory of Tarnishing Process (Beitrag zur Theorie des Anlauf- 





vorganges) C. WAGNER. Zeitschrift fiir physikalische Chemie, Abt. B, Vol. Duriron Company has a suitable alloy 

= Apr. 1933, pages 25-41. When heated in an atmosphere of 0, S ot d 

ens, a metal is usually covered with a dense film representing a compound of | it; 

metal and metalloid. In most cases, the diffusion in the film represents the for any corrosive con ition. 
| t determining factor. This diffusion takes place, at least partly, through the 5 
j I ition of ions and electrons. Under the assumption that no neutral atoms but . h 
d and. electrons are participating exclusively in the diffusion, the tarnishing And the alloys provided must ave 
) ty can be evaluated when taking affinity, conductivity and transference num- i ' 
ions and electrons into account. The formulae derived are checked on the proved satisfactory or we wouldn t 
K vy systems Ag-S and Cu-0 and found to hold true. EF (4) ’ 
' gi have so much additional business from 
e] . 
the same companies, some of whom 
a x 
' | RY E R S O NT you know — chemical manufacturers, 
~ steel mills, petroleum refineries, dye 
ch 


o & Ss Pp E C | A L i Z i N G manufacturers, pulp and paper mills, 


food products manufacturers, paint and 


d . ° 
- - pigment manufacturers, bleaching, dye- 
: - on the F | N E R ing and finishing plants, plating plants, 


= S T E - L s rayon mills, and the whole gamut of in- 


- dustrial concerns using liquids that cor- 
e Your competitors are burning the midnight oil econo- rode the usual materials. 

of mizing—improving their products. So are you! And it is 

whe the newer, finer steels that are accomplishing miracles. ; 
- The new stainless steels, high manganese alloys, new Find out what we can do for you—you \| 
t- process tool steels, special accuracy bars, etc., etc.—these b d biaati db vi 

ies and many others are responsible. e unaer no obligation, an y solving 
gs : , re k : 

~- For this reason the Ryerson Special Steel Divisions are your corrosion problems is how we get 
4) working overtime helping manufacturers whenever the . 

es problem of steel arises. We have an experienced group new business—and we both profit. 

‘tal of special steel men awaiting your beck and call, and we 

(4) hope you will take full advantage of this most important 

32, service. - 

— Write for the Ryerson Steel Book, guide to the most 

the § complete stocks ready for immediate shipment. 

ace. 
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Aside from excellent cor- 
rosion-resistance, ARMCO 4 
STAINLESS STEEL ALLOYS 
are characterized by excep- 
tionally good ductility and es 
perfection of the six different 
surface finishes. They lend 
themselves well to such fab- 5 


ricating operations as punching and shearing, deep-draw- 


ing and forming, welding, spinning, and soldering. 


Resistance 


to heat is good, and with retention of much of the tensile — 


strength at elevated temperatures. 


Our useful new handbook offers you specific information 


about ARMCO 18-8 and ARMCO 17—what they are, what ¢ 
they will do, and how to fabricate them economically. If 
you are a prospective user, mail the coupon below for your 


copy. No salesman will call unless you request. quam 


THE AMERICAN ROLLING MILL CO. 


Executive Offices: 


Middletown, Ohio 


Hear ARMCO Broadcast— 
N.B.C. Fri. 10 P.M.,E.S.T. _ 


REUSE 9 


THE AMERICAN ROLLING MILL COMPANY, Mid- 
dietown, Ohio. We can put your valuable handbook on 
ARMCO STAINLESS STEELS to good use because we 
(require) or (will require) stainless steel sheets, strip, plates. aoe 


0 a See 
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Corrosion-Fatigue of Metals. T. S. Futter, P. F. Mumma & H. F. Moore. 
Preprint No. 27, American Society for Testing Materials, June 1932, 4 
pages; Mechanical World & Engineering Record, Vol. 92, Oct. 7, 1932, 
pages 341-342; Iron & Steel Industry & British Foundryman, Vol. 5, 
Sept. 1932, pages 435-436. A review of recent articles with the following 
summary: ‘‘Simultaneous cycles of repeated stress and corrosion by so mild an 
agent as fresh water may reduce the fatigue strength of a metal to a value below 
one-half its value for fatigue tests in air. Metals which are corrosion resistant under 
stressless conditions seem to be somewhat superior in their resistance to corrosion- 
fatigue, but are still markedly affected by a simultaneous repeated stress and cor- 
rosion. While there is very little ‘time effect’ in non-corrosive repeated stress the 
time of exposure to the corroding agent plays an important part in corrosion- 
fatigue. The mechanism of corrosion-fatigue seems to consist in the mechanical 
breaking down by repeated stress of the protective film of oxide which is found on 
nearly all metals, and consequent progressive spread of corrosion pits followed by 
the formation of a spreading fatigue crack. Certain inhibitors, notably sodium 
chromate, have been found effective in preventing corrosion-fatigue, probably by the 
rapid building up of a protective film counteracting tendency to break down the 
film locally by the action of cycles of repeated stress.’’ VVK +- Kz -+- CHL (4) 


Studies in the Spontaneous Oxidation of Zinc and the Nature of ‘‘Pyrophoric’’ Zinc. 
W. S. Sepporn. Transactions Faraday Society, Vol. 29, May 1933, pages 
659-663; Metal Industry, London, Vol. 42, June 30, 1933, page 665. 

By ‘‘pyrophoric’’ Zn it is proposed to indicate Zn which undergoes spontaneous 
oxidation in the air, with incandescence. It has often been observed that when 
large masses of Zn dust have been used in reduction reactions and then left in 
a damp state after separation from the other reagents they become hot and oxidize 
and may even be a source of fire. No investigation of this phenomenon appears to 
have been recorded. When finely divided Zn, either the ordinary Zn or that pre- 
pared electrolytically, is moistened with 10% NaOH or KOH solution in the 
presence of air or 0 the excess moisture being removed by expression, a reaction 
takes place, considerable heat is evolved and the metal is oxidized to ZnO with 
ineandescence. This phenomenon is not observed when the operation takes place 
in an inert atmosphere (N) or when solvents for ZnO and H other than KOH or 
NaOH are employed. Presence of small amounts of NaOH or KOH, moisture, and 0 
is essential for the reaction to take place. Mechanism of reaction briefly follows: 
NaOH and KOH dissolve surface film of oxide and hydroxide from metallic Zn 
forming respective Na and K zincates. Combined effects of heat of this reaction 
and removal of protecting oxide from naturally reactive Zn causes further oxidation 
to take place: resultant new oxide film is again removed by caustic alkali, hence 
the reaction proceeds with acceleration, until temperature is sufficient to cause 
incandescence. Dilute acids also attack metal, liberating H which protects it 
from oxidation, while in case of ammonia and its salts, gaseous ammonia is al- 
ways present, again protecting metal from oxidation by acting as an inert atmos- 
phere. With Cd reaction takes place with much less vigor. With Al no effects such 
as those described are observed in spite of its great affinity for 0. Ha + WAT (4) 

Effect of Hydrogen-lon Concentration on Corrosion by Feed-water. S. E. Tray. 
Mechanical World & Engineering Record, Vol. 92, July 15, 1932, pages 
51-52. Pure water contains ions of H and OH making it alkaline or acid. 
The pH value of a sample of water is a measure of the velocity of corrosion, al- 
though the 0 content determines corrosion quantitatively. Corrosion can be reduced 
by controlling the pH value. Kz (4) 


Faulty Location of Boiler Water Feed Pipes Causes Boller Defects (Fehlerhafte 
Einfiihrung der Speiseleitung verursacht Kesselschaden) H. Tiirxe. Die Warme, 
Vol. 58, Mar. 18, 1933, pages 173-174. Corrosion defects were found in a 
double flue boiler but only restricted to the left corrugated flue behind the bridge 
wall. The original wall thickness of 6 mm. was partly reduced to 1 mm. The right 
flue did not exhibit any corrosion damages. The source of trouble is ascribed to the 
feed pipe which enters the Lancashire boiler directly above the left flue and follows 
it about 1000 mm. behind the bridge. Incrustations from the feed water preheated 
to 75° C. clogged the feed pipe and only entered the boiler at the end of the 
pipe. Due to the large temperature gradient between feed water and flue wall, 
severe corrosion took place at this spot. The damage was remedied by cutting out 
the defective metal and electrically welding on of a patch. The seam of 5.35 m. 
total length was heated to 600° C. by charcoal baskets to relieve welding stresses. 
The originally horizontal feed pipe was replaced by a vertical one. EF (4) 


Chemical Embrittlement of Boller Plates. L. W. Scuuster. Iron & Coal 
Trades Review, Vol. 126, May 12, 1933, page 740. Failures of boiler 
plates under stress can often be ascribed to chemical attack leading to intergranular 
cracking or embrittlement. This can take place only below the water level. The 
particular features of intergranular cracks can be summarized as follows: the usual 
crack in a boiler plate is cross-granular, and some abnormal condition must exist 
when the plate has been overstressed either by faulty construction or excessive 
riveting pressure. A network of intergranular cracks borders the main line of frac- 
ture, a dark oxide scale is usually found near the cracks, sometimes also white 
deposits as au indication of an alkaline reaction. This type of failure can be 
easily imitated in the laboratory by immersing a stressed specimen in boiling 
caustic soda when it breaks after a few days with intergranular fracture. Aging 
seems to have little to do with this phenomenon. The term ‘‘chemical embrittle- 
ment’’ is identical with the American expression ‘‘caustic embrittlement.’’ Ha (4) 


Rust Proof and Aging Resistant Steels (Uber schwachrostende und alterungsbe- 
standige Stahle) Respex. Maschinenkonstrukteur-Betriebstechnik, Vol. 66, 
June 10, 1933, pages 83-84. Discusses properties of Izett and Cuprizett steel 
(.25-.50% Cu) distinguished by small tendency to aging and corrosion. Besides 
high resistance to corrosion Cuprizett steel possesses the favorable properties of 
Izett steel. GN (4) 


Cylinder Wear in Diesel Engines. H. R. Ricarno. Mechanical World & 
Engineering Record, Vol. 93, Mar. 31, 1933, pages 310-312. Materials 
such as case-hardened or nitrogen-hardened steel, which are known to resist abra- 
sion were found more worn than cast iron. Considerations of this kind are called 
sufficient to doubt that liner wear is to be accounted for by abrasion as the major 
factor. The author raises the question whether corrosion is the chief factor in 
cylinder wear and mentions that cast-irons with high Cr and high S content are 
more wear resistant. Kz (4) 


Corrosion, the Billion Dollar Thief. 1. Introduction, Definition, History and 
Elementary Concepts. Frepertck A. Rourman. Journal of Chemical Educa- 
tion, Vol. 10, Mar. 1933, pages 141-147. Economic importance, history, 
definition, and elementary fundamentals of subject are presented. All corrosion is 
shown to be result of cell action, i.e., action of 2 different elements in presence 
of an electrolyte. Importance of Nernst equation and H overvoltage is stressed. 
Recent work of Palmaer on ‘‘Induction period’’ is outlined and its importance 
demonstrated. GTM (4) 


The Problem of the Water-Cooled Piston Rod in Two-Stroke Cycle Double-Acting 
Oil Engines. S. F. Dorey. Institution of Naval Architects, Spring Meeting, 
1933, Advance Copy, 18 pages. This paper which will be published in Trans- 
actions of the Institution with discussion deals with failure of piston rods due to 
fatigue stress and corrosion in two-stroke double-acting oil engines and recommend 
lining of such rods with a sleeve of stainless iron, stainless steel or cupro-nickel 
alloys, so that no part of the steel rod comes in contact with the cooling water. 
Experiments have also shown possibility of using carefully selected nitrided steel, 
or of adding liquid inhibitors such as potassium chromate to cooling water. Use 
of electro-deposited Cd, Cr, or Ni is not recommended as such dcposits have not 
been developed to a state to justify adequate protection against corrosion. 

JWD (4) 
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STRUCTURE OF METALS & ALLOYS (5) 


Metallography & Macrography (5a) 


Atomic Increase in Resistance of Gold, Silver and Copper Alloys. (Die atomaren 
Widerstandserhéhungen der verdiinnten Gold-, Silber- und Kupfer-Legierungen.) 
J. O. Linve., Metallwirtschaft, Vol. 12, Mar. 31, 1933, pages 173-175. 
Dlectrical resistance of solid solution alloys of Au, Ag and Cu with various ele- 
ments at various temperatures was determined. Results are given in tables and 
graphs. Resistance increases with increase in atomic % of addition element and 
it is usually a straight line relation. Rule of Norbury, that atomic increase in 
resistance is larger the greater the horizontal distance of alloying element from 
base element in periodic system is, was found to be correct only for alloys with 
b elements and not with a elements. Relation between these facts and atomic 
structure of alloying elements is discussed. Increase in resistance of alloys of Cu 
with a elements is larger than that of Au and Ag with a elements, but reverse is 
case in alloys with b elements, with exception of Hg alloys. Variation of resis- 
tance due to change in temperature is usually quite small. In 5b element alloys 
increase in resistance is usually smaller with decreasing temperature, while in a 
element alloys it is usually larger with decreasing temperature. Resistance tem- 
perature curve of Au containing 7.8 atomic % Cr is of same type as Konstantan 
and Manganin. Resistance measurements added to information on solubility of 
various alloys. 10 references. CEM (5a) 


Ternary System Silver-Copper-Phosphorus. (Das Dreistoffsystem Silber-Kupfer- 
Phosphor.) H. Moser, K. W. Froéttcu & E. Raus. Zeitschrift fiir anor- 
ganische und allgemeine Chemie, Vol. 208, Oct. 1932, pages 225-237. 
Binary systems Cu-P and Ag-P are first reviewed and then ternary alloy with a 
ratio of Cu: P = 3:1 and higher and less than 3:1 investigated with regard to 
how the addition of the third component changes the existing formation of solid 
solutions. For the ratio 3:1 a eutectic at 796-797° C. was found to consist of 
16.2% Ag, 46.3% Cu, 7.5% P, which is 53.8% CugP. The eutectic point for 
Cu:P “> 3:1 is at 646 + 1° C. with a composition of 17.9% Ag, 30.4% Cu 
and 51.7% CugP; for Cu:P <— 3:1 it is at 703° C. and the composition is 
11.6% CugP, 44.9% Ag, 13.4% AgPo. Ha (5a) 

Gold-Manganese System. (Ueber das System Mangan-Gold.) H. Moser, E. 
Raus & E, Vincke, Zeitschrift fiir anorganische und allgemeine Chemie 
Vol. 210, Jan. 1933, pages 67-76. Constitutional diagram was investigated 

r the whole range from 100% Au to 100% Mn. ‘The eutectic is found at 44% 

at 1073° C. 3 transformations were observed in solid state of which 2 are due 
ransformations of Mn, and 3rd occurs in Au-rich solid solutions between 5 and 
Mn; all transformations are connected with strong heat effects. Diagrams 

| mierophotographs show structural changes. Ha (5a) 


Alloys of tron, Manganese and Carbon. Microscopic Studies of Binary Iron- 
Manganese Alloys. V. N. Krivosox & Cyrit WELLS. Mining & Metalllurgical 
stigations Carnegie Institute of Technology, Mining & Metallurgical 

isory Boards, 6th Open Meeting, Oct. 28, 1932, 2 pages. This paper 
t s in general the same subject as paper by Walters (Metals & Alloys, Vol. 
1, Noy. 1933, page MA 346) showing in addition photomicrographs of the transfor- 
n ns of the q-, y- and ¢-phases at different temperatures and different con- 
tents of Mn. Ha (5a) 

Observations on the ‘‘Bitter’s lines’’ of an lron-Silicon Sheet. (Beobachtungen 
an den Bitterschen Streifen bei einem Ejisen-Siliclumblech.) R. Becker & H. F. 
W. Freunplicn. Zeitschrift fiir Physik, Vol. 80, Feb. 1933, pages 292- 
208 After deposition of an almost colloidal suspension of Feo, particles on 
large crystal Si-Fe, there results, on moderate magnetization, a striation. As 
saturation is approached, the grain boundaries and the differences in the precipi- 
teted pattern disappear and there remains only a merged striation that is perpen- 
dicular to the applied field. RRS (5a) 


Determination of Linear Transformation Velocity of Austenite into Pearlite. 
(Zur Bestimmung der linearen Umwandlungsgeschwindigkeit des Austenits in Perlit.) 


A. A. Botscuwar, Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 210, Jan. 1933, pages 168-170. A measuring method was developed by 
which the transformation point Ar can be observed directly with the dilatometer by 
means of a comparison substance, and the time of the transformation determined. 

Ha (5a) 


Arsenic in Lead Bearing Metals. (Uber das Arsen in Bleilagermetallen.) 
Zeitschrift fiir Metallkunde, Vol. 24, Dec. 1932, pages 306-308. 
Structure of bearing metals constituted of Pb-Sn alloys with As up to 10% is 
briefly discussed. Brinell hardness numbers and impact test values are given for a 
series of Pb-Sn-As, and also a series of Pb-Sn-Sb-As alloys. Alloys with more 
than 1% As are harder and possess greater compressive strength but are of dimin- 
ished toughness; these are useful for bearings with high besring pressure free from 
impact. RFM (5a) 

Method for the Quantitative Investigation of the Rolling Texture. (Ueber eine 
quantitative Untersuchung der Walztextur.) N. Axutov & N. Bruecnartov. 
Annalen der Physik, Series 5, Vol. 15, Dec. 1932, pages 741-749. 
Authors developed a method based on relation between lattice structure and mag- 
Netization curve to determine quantitatively amount of deformation and distribution 
of crystals in rolled iron sheets. A numerical example illustrates the ar 

a (5a) 

Complicated Magnetic Structure of Ferromagnetic Monocrystals. (Ueber die 
komplizierte magnetische Struktur der ferro-magnetischen Einkristalle.) N. AxuLov 
& M. Dectiar. Annalen der Physik, Series 5, Vol. 15, Dec. 1932, pages 
750-756. By applying a fine magnetic powder (Feg0g) on polished surface of 
4 monocrystal the slidelines and S-lines can clearly be observed under a microscope 
While etching does not always show them. The S-lines are 2 systems of lines 
parallel to the axis of slight magnetization which are not revealed by “—, se) 

a (5a 

Contribution to the Study of Inclusions in Steels. A. M. Portevin & R. 
Perrin. Iron & Steel Institute, Advance Copy No. 11, May 1933, 20 pages; 
Revue de Metallurgie, Vol. 30, May 1933, pages 175-187. Principal 
cause of differences of ‘‘quality’’ in steels may be attributed to inclusions. It is 
of importance to know both the composition and the structure of inclusions. Equi- 
libria in which inclusions are formed are discussed from the point of view of 
the phase rule. In deoxidizing with Mn and Si it is important to add these ele- 
ments in such a ratio that the slag in equilibrium with the residual Mn and Si 
- the metal will fuse at a low temperature. The slag formed on the addition of 
re 2 elements does not necessarily contain Mn and Si in the ratios as they were 
acded. IDG +- JLG (5a) 


pp Manganese-Nickel Alloys. (Sur les alliages manganése-nickel.) A. Dourpine. 
sane de Métallurgie, Vol. 29, Oct. 1932, pages 507-518; Nov. 1932, pages 
965-573. Results of experimental work conducted in 1912. Ni-Mn alloys 
ee on usual cooling both in stable and unstable state. The unstable state 
of — by the range 43.2-58.5% Mn. Unstable alloys form a continuous series 
rte solutions with a probable exception near pure Mn. They can be converted 
of 0 . " Stable state by proper heating near solidus. In the stable state the series 
19-58 4 solutions is interrupted by 2 heterogeneous regions, 43.2-48.37% Mn and 
oma % Mn. Three intermetallic compounds were observed. MnNi which corre- 
: aan delta phase is hard and brittle. It has a strong resistance to acids and 
aa ee structure. Mng Nio, gamma phase, is very easily attacked by acids 
on Nir ct sical properties resembling those of Ni. Beta phase, MngNig, located 
former Side of equilibrium diagram, has properties intermediate between the two 

- A constitutional diagram is given. IDG (5a) 
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Influence of Third Metals Upon the Constitution of the Brasses. V. The Influence 
of Manganese. (Der Einfluss von dritten Metalien auf die Konstitution der Messing- 
legierungen. V. Der Einfluss von Mangan.) O. Bauer & M. HANSEN. Zeit- 
schrift fiir Metallkunde, Vol. 25, Jan. 1933, pages 17-22. See Zeitschrift 
fiir Metallkunde, Vol. 24, Jan. 1932, pages 1-6. Previous literature is re- 
viewed. ‘The constitution of alloys in the composition ranges 70 to 50% Cu and 
0 to 6% Mn was studied by thermal analysis and micrographic observations of 
structure, for the sections of the ternary alloys at 0.53, 1.26, 2.24, 4.20, and 
5.78% Mn. The freezing of these ternary alloys is similar to that of Cu-Zn alloys. 
The peritectic reaction q + melt — § occurs in a very narrow temperature inter- 
val; the peritectic temperature is lowered by Mn from 905° to 860° at 5.5 to 
7% Mn (according to Cu content). The duplex field (q + £) is displaced by 
Mn towards Cu-poor alloys. Alloys containing the @ phase.also contain, at 4-4.7% 
Mn and below 375°, an Mn-rich phase owing to the decreasing solubility of Mn in 
B-brass with decreasing temperature. The article is illustrated by ternary and 
sections of the ternary system, and also by photomicrographs. RFM (5a) 

Structure of Some Ternary Eutectics. (Zur Struktur einiger ternarer Eutektika.) 
A. A. Botscuwar & K. W. Gorew. Zeitschrift fiir anorganische und 
allgemeine Chemie, Vol. 210, Jan. 1933, pages 171-172. Experiments 
showed that 3 types of crystals in a ternary eutectic have often a regular arrange- 
ment and are not irregularly distributed; the component with the greatest number of 
crystallization centers crystallizes first, then the second component is precipitated 
on the first and finally the third component on the second. The table gives the 
ecmposition and eutectic temperatures of several eutectics: 


Eutectic Pb Sn Cd Bi © ¢, 
Pb-Cd-Bi 40.2 ake 8.1 51.6 91.5 
Cd-Sn-Bi is 26 20 54 103 
Pb-Sn-Cd 32 50 18 a 145 

Ha (5a) 


The Surface Energy of Iron Carbide. Yar, Cuu-Puay. Transactions Ameri 
can Society for Steel Treating, Vol. 20, Oct. 1932, pages 289-313. 
Previously abstracted as Preprint No. 10, 1931. See Metals & Alloys, Vol. 
3, Mar. 1933, page MA‘58. WLC (5a) 

Structural Changes in Hypo-Eutectold Steels on Heating. H. C. H. CARPENTER 
& J. M. Rosertson. Iron & Steel Institute, Advance Copy No. 2, May 
1933, 26 pages. Carbon steels containing from 0.10 to 0.81% C were used. 
All samples were first heated to 1050° C. in a vacuum. They were then reheated 
in such a manner that one end of the sample was at 1000° C. while the other 
was at 600° C. Samples heated for different lengths of time and cooled with 
different rates were sectioned longitudinally and their microstructures studied. On 
heating through Ac1, pearlite is converted into fine-grained austenite. When held 
just above Aci, the austenitic grains remain small. At higher temperatures both 
large and small grains are formed, and at still higher temperatures only large 
grains are found. Steels containing from 0.2 to 0.6% C behaved in the same 
manner on heating. In steel containing 0.1% C, small austenite grains were 
formed by heating just above Aci, but small ferrite grains were not obtained on 
slow cooling. A banded structure could be produced in some steels at will. Re- 
peated heating to a temperature just above the critical range did not produce a pro- 
gressive decrease in grain size. 5 references. JLG (5a) 

Automobile Sheet Steel. W. F. McGarrity & H. V. Anperson. Metal 
Stampings, Vol. 5, Jan. 1932, pages 58-59. Abstract of paper read before 
the American Society for Steel Treating. See ‘‘Effect of Normalizing on the Grain 
Structure and Physical Properties of Automobile Sheet Steel,’’ Metals & Alloys, 


Vol. 3, May 1932, page MA 124. MS (5a) 
The Equilibrium Diagram of the Binary System of Antimony and Manganese. 
TAKEJIRO Murakami & Artsuyosn1 Hatta. Kinzoku- no- Kenkyu, 


Vol. 9, Nov. 1932, pages 465-475. Equilibrium diagram of Sb-Mn system has 
been investigated by means of thermal analysis, electrical resistance measurement 
and microscopic examination. Equilibrium diagram obtained by present authors 
shown. In this system there exist 3 intermetallic phases, » (MnSb), ¢€ (MngSbe) 
and § (MngSb). » phase has practically no solubility range and forms a eutectic 
with Sb, at 570° C. 9.5% Mn. ¢ phase is formed by a peritectic reaction, meit 

8 =~ ec, at 872° C., existing range being 32-41% Mn. § phase exists in 
45-50% Mn at high temperature, but in 47-48% Mn at room temperature. § 
phase forms a eutectic with @ phase (Mn) at 922° C., 55% Mn. @ phase is 
produced by a peritectic reaction, melt + — £B, at 1202° C. On further 
cooling 8 phase is resolved into q@ (Mn) and § phases at 677° C., 94.5% Mn 
by a eutectic reaction, @ (Mn) —~ q (Mn) + 6. TM (5a) 

Study of the q-Phase of the System Lead-Magneslum. N. S. Kurnaxow, 
S. A. Pocopin & T. A. Vipusova. Izvestia Instituta Fiziko-Khimiches- 
kogo Analiza, Vol. 6, 1933, pages 266-267. Hardness measurements showed 
the existence of the solid solution of the Mg in Pb. The limit of solid solubility 
is 245° C.-0.7% Mg, at 220° C.-0.5% Mg, at 150° C.-0.3% Mg and at room 
temperature less than 0.2% Mg. These alloys showed the age-hardening effect. 
The hardness curve intersects the ordinate of the chemical compound PbMge. In 
practice the addition of 0.5-0.7% Mg to Pb is advantageous. NA (5a) 

Study of the Phases q and of the System Sodium-Lead. N. S. Kurnaxow 
& S. A. Pocoptn. Izvestia Instituta Fiziko-Khimicheskogo Analiza, Vol. 
6, 1933, page 275. Investigation of the system Pb-Na in the range from 
0 to 6.41% Na, by thermal analysis, hardness and electrical resistance measure- 
ment was carried out. The limit of the solubility of Na in solid Pb reaches 1.9% 
at the eutectic temperature and is only 0.4% at 20° C. The Na-Pb alloys showed 
very marked age-hardening effects. At the compositions 3.5-5.5% Na is the phase 
of variable composition (Q-phase), which is not the compound NagPbs as previ- 
ously pointed out by another investigator. NA (5a) 

Ternary Alloys of Thallium with Lead, Cadmium and Tin. N. S. Kurnaxow & 
N. I. Korenew. I[zvestia Instituta Fiziko-Khimicheskogo Analiza, Vol. 6, 
1933, pages 47-68. The ternary alloys of Tl-Pb-Cd and TIl-Pb-Sn were studied 
from the viewpoint of the elucidation of the nature of the q-phase of the system 
Tl-Pb. The investigation was carried out by thermal analysis. The maximum point 
on the liquidus of the constitutional diagram of the TI-Ph alloys has been dis- 
placed and changes its composition with changing the factor of equilibrium (addi- 
tion of the third component). The electrical conductivity is changed very slightly 
by addition of 1% Cd and 5% Sn. The eutectic lines of the systems Pb-TI-Cd 
and Pb-Tl-Sn are displaced from the straight lines joining the binary eutectics of 
the binary systems Pb-Cd with TI-Cd and Pb-Sn with Ti-Sn. The existence of the 
compound PbTlo is not confirmed by the present investigation. The maximum on 
the liquidus curve corresponds to the solid solution of Tl in Pb. NA (5a) 

Polishing Metallographic Specimens of Cast Iron. Correspondence from Neri A. 
Moore. Metals & Alloys, Vol. 4, Apr. 1933, page 44. The quick prep- 
aration of cast Fe metallographic specimens is described. The improvement over old 


methods is illustrated by 4 micrographs. WILL (5a) 
Phosphide Eutectic in Cast tron. (Ueber das Phosphideutektikum im Gusseisen.) 
R. Mitscue. Die Giesserei, Vol. 19, Pec. 9, 1932, pages 497-499. An 


etching agent consisting of 20 g. KeFe (CN)g, 10 g. NaOH, 100 g. HoO, and 
applied cold, clearly reveals carbide and phosphide in iron as it attacks both dif- 
ferently. Examples are shown. Ha (5a) 

Influence of Annealing Temperature on Form of Precipitated Graphite. (Influence 
de la Température de Recuit sur la Forme du Graphite Precipité.) Aucustre Le- 
Tuomas & Renee LeRomancer. Bulletin de l’'Association Technique de 
Fonderie, Vol. 16, Sept. 1932 (supplement), pages 18-19. Paper presented 
at World Foundry Congress, Paris, Sept. 1932. A white cast iron gave nodular 
graphite when annealed at temperatures below 900° C. and lamellar graphite at 
higher annealing temperatures. A dilatometric study of this iron gave 975° C. as 
temperature of graphitization. 2 references. WHS (5a) 
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The Cobait-Tungsten System. W. P. Syxrs. Transactions American Society 
for Steel Treating, Vol. 21, May 1933, pages 385-423. Paper presented 
at Buffalo Convention, Oct. 1932. Tentative constitutional diagram of system 
Co-W has been constructed from microstructure, X-ray diffraction pattern, resis- 
tance and melting point data. Co dissolves some 35% W at 1465° C., the tem- 
perature of the eutectic. Solid solubility decreases to about 3% W at 550° C. 
The complete eutectic occurs at a composition near 46% W and consists of the Co- 
rich solid solution (8) plus an intermediate phase (§) represented by the formula 
WCo (75.7% W). This latter phase is formed upon cooling by a peritectic reac- 
tion between the W-rich solid solution (dissolving 0.2-0.3% Co) and the Co-rich 
liquid. A second intermediate phase (¢) forms at 1100° C. as the result of a 
peritectoid reaction between (§) and the Co-rich solid solution (Q). It approxi- 
mates in composition the formula CoyW2 (47.1% W). The Co-rich solid solutions 
are subject to age-hardening at temperatures above 500° C. A maximum hardness 
of Rockwell C 65 has been observed as the result of aging at 600° C. for 200 
hours a rolled alloy containing 35% W. The hardness developed by aging is unusu- 
ally persistent at temperatures as high as 700° to 750° C. Electrical resistivity 
measurements for some Co-W alloys are given. Density of Co metal after various 
treatments is tabulated. Includes discussion. 9 references. WLC (5a) 

Grain Measurements by Commercial Compression Tests. (Kornmessungen an tech- 
nischen Druckproben.) W. Tare: & W. Wascuex. Metallwirtschaft, Vol. 
12, Aug. 4, 1933, pages 445-447; Aug. 11, 1933, pages 460-463. It is as- 
sumed that approximately spherical grains in a crystalline metal become ellipsoids when 
deformed by compression. After sectioning an object in two planes perpendicular to 
one another before and after deformation the diameters of the crystals are 
measured at a magnification of 200 X. Simplified formulas are given for the calceu- 
lation of average crystal deformation from these measurements. The results of 
measurements made on annealed .05 C steel cylinders are given which were com- 
pressed 20, 35, 50 and 70%. The deformation increases slightly from the rim to 
the axis of the cylinders, reaching a maximum near, but not quite at the axis. 
At 20 and 35% total deformation the average crystal deformation measured at 
the middle of the cylinder is greater than the total deformation. At 50% they 
are approximately the same, and at 70% the total deformation is greater. The 
variation of deformation at different: heights in a cylinder was also determined. 14 
references. CEM (5°) 

Detection of Small Amounts of Eutectics in Metals by Determination of Tensile 


Strength in Dependence upon Temperature. (Uber den Nachweis geringer Mengen von 


Eutektikum in Metallen durch Bestimmung der Zugfestigkeit in Abhangigkeit von 
der Temperatur.) G. TAMMANN & H. J. Rocna. Zeitschrift fiir Metallkunde, 
Vol. 25, June 1933, pages 133-134. Samples of alloys in strip form are 
loaded at various loads and heated until fracture obtains. The presence of molten 
eutectic is shown on the temperature-load curve by a straight portion at constant 
temperature; this temperature corresponds to the eutectic temperature. Samples con- 
taining no eutectic give a smooth curve. Quantities of eutectic as small as 0.037 % 
(Zn + 0.1% Sn) can be detected, and the method is thus more sensitive than 
the microscopic. Temperature-load curves are shown for alloys of Zn, Zn + 0.1% 
Sn, + 1% Sn, Cd, Cd + 0.05% Pb, + 0.1% Pb. Fe with 0.5% FeS shows 
a sharp break at 980°, corresponding to the eutectic temperature. The position ol 
solidus temperatures may be detected in the same way; examples are shown for 
alloys of Ag + 9% Cu, and + 5% Cu. RFM (5a) 

A Thermodynamic Study of the Iron Carbon Diagram. J. B. Austin. Metals 


& Alloys, Vol. 4, Apr. 1933, pages 49-54. An abstract of a paper by 
Fredrich Kérber and Willy Oelson. Archiv fiir das Eisenhiittenwesen, Vol. 5, 
1931, pages 569-578. 7 references. Application of thermodynamics to Fe-C 


diagram is discussed with notations and conventions used in this country sub- 
stituted for the original. A bibliography is included of the historical development 
of the Fe-C diagram and for the individual phases of the system which are plotted 
on an Fe-C diagram. WLC (5a) 
Slow Graphitization at Moderate Temperatures. (Les Graphitisations Lentes aux 
Températures Modérées.) AuGuste LeTuomas & Ernest Morzet. Bulletin 
de l’Association Technique de Fonderie, Vol. 16, Sept. 1932 (supplement), 
pages 19-23. Paper presented at World Foundry Congress, Paris, Sept. 1932. 
Cast iron studied had following composition: C 3.50%, Si 1.57%, Mn 0.71%, 
S 0.10%, P 0.56%. Dilatometric study showed limit of reversibility of iron to 
be 690° C. But long treatment at lower temperature gave changes in iron. There 
is no temperature below which graphitization can be said to be absolutely non- 
existent. 4 references. WHS (5a) 
Material Testing at the Foundry Exhibition (Werkstoffpriifung auf der Giesserei- 
Messe) Jou. Meurtens, Zeitschrift fiir die gesamte Giessereipraxis, Vol. 
54, June 11, 1933, pages 247-248. Description of microscopes exhibited. 
Discussion of advantages derived from metallographic examinations. GN (5a) 
Relating the Chemical Composition to the Micro-structure of a Complex Brass. 
Westey Lamruert. Metallurgia, Vol. 8, July 1933, pages 83-84. Explains 
application of Guillet’s coefficients for estimating amounts of q and @ phases in 
brass. JLG (5a) 
Transformation Kinetics of Ausfenite (Zur. Umwandlungskinetik des Austenits) 
H. Lance & F. Wever. Die Naturwissenschaften, Vol. 21, May 26, 1933, 
pages 389-391. Cr-Ni steels are quenched at certain temperatures and changes 
checked by magnetometer and dilatometer. Three different temperature ranges were 
established in which the transformation of the austenite takes place according to 
entirely different laws and results. (See also Mitteilungen des Kaiser Wilhelm 
Instituts fiir Eisenforschung, Vol. 14, Nos. 71 and 85, 1932.) The formerly 
applied testing method was employed for new tests on Cr-Ni. steels of different 
compositions which corroborated the 3 transition ranges previously found. In the 
upper transformation range (up to 500° C.) a carbide is formed which shows no 
Curie point. In the medium range a carbide forms below 300° C. which changes 
at 200° C. into a ferro-magnetie form similar to FegC of the ordinary plain 
C steels. Temperature-magnetization curves of an 0.48 C, 2.0 Cr and 3.2 
Ni steel are presented. The carbide formed at high temperatures comprises practi- 
cally all the Cr present in the steel explaining the absence of the Curie point and 
pointing to largely prevailing diffusion occurrences at these elevated temperatures. 
Martensite formation always starts at the same temperature regardless of the 
cooling rate and is quickly checked when the temperature is held constant. The 
amount of austenite formed depends solely on the temperature and is completed 
at the absolute zero point. The striking coincidence of the theoretical magnetiza- 
tion curve of q-Fe with the curve of the martensite content is pointed out. 
EF (5a) 
Solubility Experiments with Gold-Silver-Monocrystals. (Liésungsversuche mit Gold- 
Silbereinkristallen.) E. Scumivt. Zeitschrift fiir anorganische und allye- 
meine Chemie, Vol. 212, June 20, 1933, pages 415-419. The influence of 
erystal orientation on solubility was found to be negligible, the concentration of 
the alloys is determining for the velocity of dissolution. Test results are tabulated 
and method of investigation is described. Ha (5a) 


Polishing and Etching of Constituents of Aluminum Alloys. F. Kerrier & G. W. 
Witcox. Metal Frogress, Vol. 23, Apr. 1933, pages 44-46. A large data 
sheet for the identification of constituaits of Al alloys is an important part of this 
article. It is based ur that by Dix and Keith with additions. Some of the con- 
stituents, as CuAlo, ** MgeSi, and beta Al-Mg, are easily identified as polished. 
Others require etching. ‘ti.2 constituents are: elements that do not form com- 
pounds with Al and are present is the primary state, elements that form com- 
pounds with Al, compounds formed by 2 or more elements other than Al and 
which are stable in Al, ternary or complex compounds. The polishing method and 
6 generally used etching reagents and their use are described. Methods of identifi- 
eation and a set of 20 standard specimens with their analyses are described. 


WLC (5a) 
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Some Observations Concerning the Widmanstatten Structure and Its Formation in 
Hypo-eutectoid Steels. A. P. Trerrite. Transactions American Society for 
Steel Treating, Vol. 21, July 1933, pages 613-622. 4 references. Previous 
work on this subject is discussed. The theory of the methods used by Belaiew and 
Krivobok, which differed mainly in cooling through the secondary zone, to achieve 
the same structure are discussed. The author’s experiments were conducted on iden- 
tical samples of S.A.E. 1040 and 1050 steels. Size, analysis, and treatment, are 
given in a table. The treatment varied principally in the cooling rates in the granu- 
lation and secondary zones. Micrographs after each treatment are given. The rate 
of cooling through the granulation zone has a marked influence on the development 
of Widmanstitten structure. The persistence of network type structures in re-heated 
steels, furnace cooled, is largely due to the differential cooling of the charge and 
furnace. The rapid cooling of the charge at first suppresses the Arg, but controlled 
ecoling through the granulation zone overcomes this suppression. Widmanstatten 
structure was developed from only 1800° F. by close control of the cooling rate 
through the granulation zone. Cooling rate through the secondary zone is an im- 
portant factor on the extent of ferrite crystallization and coalescence. Development 
of the structure in ferritie hypoeutectoid steels depends on treatment to avoid ex- 
cessive ferrite crystallization and agglomeration. Widmanstitten structure was easily 
produced in 1025 steel by air or furnace cooling from high heat. The practical 
value of these experiments in the development of annealing cycles is pointed out. 

WLC (5a) 

The Effect of Carbon on the Change Occurring by Heating High Manganese Austen- 
itic Steel. Take ytro Murakami & TapaAKazu YaAsIMa. Tetsu to Hagane, 
Vol. 19, Jan. 1933, pages 28-36. High Mn steels, about 13%, and varying 
C 0.28-1.46% were quenched from high temperature; by heating these steels to 
several temperatures, the changes in microstructure, magnetization and hardness 
were studied, and the effect of C on these changes was thoroughly illustrated. In 
microstructure, the separation of carbide and the changes, austenite —» martensite, 
and austenite —» troostite, take place by heating. Acicular carbide separates in 
hypereutectoid steels, the amount being increased with increasing C content. As 
the temperature rises up to 450° C. the amount of carbide increases, after which 
it decreases, owing to increase of the solubility of C in austenite. The changes, 
austenite —» martensite, and austenite —» troostite (modulus), take place more 
readily, as the C content increases. The rate of these changes and the amount of 
the product are maximum at 550°. The former change gradually proceeds and is 
not complete even after heating for 50 hours, while the latter change is nearly 
complete on heating at temperatures above 500° for several hours. The intensity of 
magnetization increases by heating, the rate being sluggish in low C specimens. 
The intensity is, therefore, less in low C specimens, though it exceeds that in 
high C specimens, by a prolonged heating, when the heating temperature is below 
500°. The hardness also increases by heating, the rate being large in high C 
specimens. The increase is marked at the initial stage of heating and somewhat 
decreases by further heating. In a low C specimen with 0.28%, h-phase is formed, 
the martensite being increased. In this specimen, there is great increase of magneti- 
zation on heating, but small increase of hardness. TM (5a) 


Influence of Temperature upon the Diffusion Velovity of Solid Metals. Cuuyiro 
Matano. Memoirs College of Science, Kyoto Imperial University, 
May 1932, (A) 15, 167-180. The ratio of velocities of diffusion given 
by Weiss is equal to the ratio of coefficients of diffusion defined by Fick’s law in 
the case of solid solution. The Zn-Cu system being taken as an example it is 
shown by means of an electrical resistance method that the relation between the 

a 
velocity of diffusion V and the absolute temperature T is given by V==—Be * 
. 


instead of Weiss’ formula V—Ke in the range of temperature 87°-302° C., 
where B, K, q and @ are constants and q — 9.52 %& 103 degrees. HN (5a) 

Transformation of Gamma inte Alpha Iron Near Room Temperature. (Uber die 
Umwandiung des gamma in alpha-Eisens in der Nahe der Raumtemperatur.) FE. 
Scuett. Die Metallbérse, Vol. 22, July 9, 1932, page 867. The y— a 
transformation occurs with great velocity independent of temperature. The beginning 
is not shifted due to increasing cooling velocities. The beginning of the conversion 
and the amount of the transformed yy Fe increase with increasing stresses. The 
decrease of the elastic modulus near the transformation point indicates a physi- 
cally instable state in -y-Fe. Plastic deformation near the beginning of the trans- 
formation precipitates the conversion while at 50°-100° C. above this temperature 
only gliding in the + crystals is noticed. Paper at the 37 General Meeting of the 
Deutsche Bunsengesellischaft fiir angewandte physikalische Chemie. EF (5a) 


Interpretation of Plasticity in Single Crystals. (Zur Deutung der Plastizitat 


in Einkri “len.) H. Scatecutwec. Physikalische Zeitschrift, Vol. 34, May 
15, 192 ars 404-407. Writer dismisses an interpretation based on the 
assumptiu: a mosaic structure. He shows why gliding starts at the ends of a flat 


test rod. Interpretations confirm previous work of Polanyi (Die Naturwissen- 
schaften, Vol. 16, 1928, page 285) with Prandtl’s kinetic theory of solid bodies. 
(Zeitschrift fiir angewandte Mathematik & Mechanik, Vol. 8, 1928, page 
85.) Further derivations on steel are announced. EF (5a) 


Aluminum Constituents. F. Kerrier & G. W. Witcox. Metal Progress, 
Vol. 23, May 1933, pages 38, 40, 42, 44, 46, 48, 50. Micrographs of the 
structures of Al alloys are published showing various constituents of such alloys 
and their reactions to various etchants. WLC (5a) 

Influence of Ni and Si on the Miscibility Gap of the Fe-Cu System in Solid 
State (20°C.). [Beitrage zum Einfluss des Ni und Si auf die Mischungsliicke des 
Fe-Cu-Systems im festen Zustand (20°C.).] F. Rott. Zeitschrift fiir anor- 
ganische und allgemeine Chemic, Vol. 212, May 1933, pages 61-64. The 
miscibility gap which exists in the Fe corner of the ternary systems Fe-Cu-Ni and 
Fe-Cu-Si was investigated. The gap reduces with increasing Ni considerably more 
than with increasing Si. 15 references. Ha (5a) 

Recrystallization Phenomena on Synthetic Metallic Bodies. (Rekristallisationser- 
scheinungen an synthetischen Metalikorpern.) F. Saurrwaup. Die Naturwissen- 
schaften, Vol. 21, June 16, 1933, page 467. Referring to a previous com- 
munication of W. Trzebiatowski (Die Naturwissenschaften, Vol. 21, Mar. 10, 
1933, page 205). The author denies that the new experimental data are in dis- 
agreement with his own previous determinations regarding the hardness loss and 
change of the Debye interference lines on rising annealing temperatures. Some new 
results in this field will be published soon. EF (5a) 

Classical and Atomistic Metallography. Atnert Portevin. Metal Progress, 
Vol. 23, Jan. 1933, pages 45-46. The difference between classical and atom- 
istie metallography is discussed. Classical metallography is that in daily use which 
explains the phenomena and variations in properties of metals and alloys, allowing 
their judicious use. Atomistic metallography goes to the nature of the constituents, 
nearer to the origin of properties and in the future may enable a metallurgist to 


build alloys of predetermined properties by assembling the atoms into desirable — 


crystals and grains. WLC (5a) 

Electro-chemical Investigation of Cd-Ag Alloys. (Eline elektrochemische Unter- 
suchung ven Cadmium-Silber Legierungen.) A. GLanver. Zeitschrift fiir physi- 
kalische Chemie, Abt. A, Vol. 163, Jan. 1933, pages 107-121. The elec- 
trode potentials of Ag-Cd alloys were measured at elevated temperatures leading 
to a modification of the constitutional diagram formerly established. (Fraenkel & 
Wolf, Zeitschrift fiir anorganische Chemie, Vol. 189, Apr. 22, 1930, pages 
145-167.) A new transformation y-§ was discovered and the conversion §’-8 
previously known, was investigated more thoroughly. The transformation heats are 
evaluated. The Q’ and -y-phases exhibit a definite atomic structure and deviations 
from the ideal arrangement are estimated. EF (5a) 
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Lerrz Micro-Merrattocgrarn MM-I1 





This equipment embodies the latest optical and Some of the outstanding features of darkfield 


mechanical improvements for visual observations illumination are. 
A. Revelation of the true surface relief structure in 


as well as photomicrography. The new dark- perfect contrast due to complete freedom from 


‘05 Semtuation os « supplement to vertical internal reflections, unavoidable with vertical illu- 
mination. 
illumination produces effects which permit micro- B. Revelation of ultra microscopical inclusions due to 
. , : diffraction. 
scopical analysis where observation of structural a ‘ 
. C. Increased resolving power due to high aperture 
details was impossible heretofore. of illumination. 


A new series of objectives corrected for infinity and especially designed for dark- 
field as well as vertical illumination greatly increases the efficiency of the apparatus. 


The new automatic arc lamp of improved design adapted to the rigid illumination 
stand operates with utmost reliability. 
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Two More G-E X-Ray Units : 


for 
Bascock & WiLcox 





OUR 300,000 volt x-ray units will shortly be 

in operation in the Babcock & Wilcox plants. 
Two are nowin use, one at Barberton, Ohio, and 
the shock-proof outfit shown above “on loca- 
tion” at the Boulder Dam Project. 

One of the pioneers in the industrial use of 
the x-ray, B & W soon found their G-E x-ray 
unit an invaluable tool for the non-destructive 
inspection of fusion welds in plate up to 4” in 
thickness. When faced with the gigantic task of 
x-raying 75 miles of seam in the Boulder Dam 
penstocks, they naturally turned to G-E for the 
necessary equipment. A 300,000 volt shock-proof 
unit, with all high tension parts oil-immersed, was 
adapted to this particular job, and has since been 
rendering excellent service “shooting” penstock 
sections up to 30 feet in diameter. 

Schedules have been speeded up, however, so 
Babcock & Wilcox have ordered two duplicates 
of their Boulder Dam outfit, one of which goes 
to Boulder Dam, the other to Barberton. When 
they are placed in service, Babcock & Wilcox 
can boast the most entensive x-ray facilities in 
their field. 

You may not have to check 4” welds, but that is 
only one of the industrial possibilities of the 
x-ray. If you have a problem of hidden defects, 
send for the new edition of “Industrial Appli- 
cation of the X-Ray.” Address Industrial De- 


partment. 


=a Rm meee 


General Electric @ X-Ray Corporation 


Branches in Principal Cities 
2012 Jackson Blvd. Y Chicago, Illinois 
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Structure & X-Ray Analysis (5b) 


Incidence of Lattice Distortion and Orientation in Cold-rolled Metals. WW. A. 
Woop. London, Edinburgh & Dublin Philosophical Magazine & Journal 
of Science, Vol. 14, Oct. 1932, pages 656-665. X-ray determination 
of rate of production of lattice-distortion and preferred orientation during cold- 
rolling. Examination was made of Cu and of an alloy consisting of 70% Ni, 
25% Fe and 5% Cu, termed Mumetal. Results were confirmed on Ni, constantan, 
and transformer steels Fe-Al (Al 4%) and Fe-Si (Si 4%). Al, Pb and Bi, 
were found to exhibit no measurable distortion, and Pt very little. In general an 
alloy was found to be much more susceptible to lattice-distortion than any pure 
metal. Degree of distortion plotted against percentage reduction of thickness gives 
a definite type of curve, which is marked by an initial rapid rise of distortion to 
a constant value. This steady value is characteristic of metal. Preferred orienta- 
tion appears after about 35 to 50% reduction, according to metal, and then 
grows rapidly. Lattice-distortion, when it occurs, reaches its maximum value before 
preferred orientation appears. The latter cannot play a primary part in the changes 
of properties produced by cold working. 6 references. RHP (5b) 


Precision Measurements of Lattice Constants According to the Debye-Scherrer 
Method (Uber Prazisiensmessungen von Gitterkonstanten nach der Methode von 
Debye-Scherrer) K. M6 titER. Die Naturwissenschaften, Vol. 21, Jan. 27, 
1933, pages 61-62. Experimental evidence gained on measurements with 
NaCl and Ag revealed the magnitude of deviations from the Bragg formula when 


. determining the lattice constants with reference to symmetrical reflections. In 


case of unsymmetrical reflections, these deviations may exert a still greater influ- 
ence upon the distortion of the reflection angle. According to the author’s experi- 
ments the deviations from the Bragg formula are very considerable when studying 
finely crystalline matter and particularly a substance couple with different electron 
density and grain form, EF (5b) 


Coarse-Structure Examinations with X- and Radium Rays, Their Application and 
Economy in Foundry Operation. (Grobstrukturuntersuchungen mit Roentgen und 
Radiumstrahien, ihre Anwendbarkeit und Wirtschaftlichkeit im Giessereiwesen.) 
O. Miers. Die Giesserei, Vol. 19, Nov. 25, 1932, pages 485-486. Dia- 
grams and tables were developed to determine average cost and output of radia- 
tion, according to size of equipment and inclusive of salaries, amortization, etc., 
total cost of an irradiation was found to lie between 0.5 and 5.00 R.M. Ha (5b) 


Gamma Rays to Insure Internal Soundness. Dartrey Lewis. Metal Progress, 
Vol. 24, July 1933, pages 29-31. Gamma rays from radium or radon are 
similar to X-rays and of about 1/10 the wave length of a 200,000 volt X-ray 
machine. They are absorbed and scattered less than X-rays through dense metals, 
hence have greater penetration. Photographs through 8” of steel have been made 
compared with the ordinary limit of 34%” for X-rays. Sensitivity to small defects 
is less than X-rays, but no special set-up is needed for irregular sections. 2 y ray 
phetos illustrate this point. Time of exposure is much longer fhan for X-rays, but 
for over 3” of thickness -y rays have definite advantages. Exposure time at 18” 
with 100 mg. of radium for Al and Cu alloys, and steel, of various thickness, is 
given in a table. 4 photos may be made at the same time of different specimens 
with one tube of radium or radon. Cost is $1.13/ft.2 for 2400 photos per year 
(exclusive of overhead), compared with $1.05/ft.2 for X-ray photo of Al castings, 
25,000 per year. Ordinary X-ray film and screens are used at present. Much shorter 
exposure time has been reported by Pullin in Mar. 1933, Engineering. WLC (5b) 


Reflection of Cathode Rays on Single Crystal Surfaces (Zur Reflexion der Kath- 
odenstrahlen an der Einkristalloberflache) Sersu1 Kixucn1 & Suiceo NaAka- 
GAWA. Scientific Papers Institute of Physical & Chemical Research, 
Tokyo, Vol. 21, June 1933, pages 80-91. Experiments with 100 kv cathode 
rays on the cleavage plane (110) on a single ZnS erystal to check previous findings 
of Kirchner & Raether. (Physikalische Zeitschrift, Vol. 33, July 1, 1932, 
pages 510-513.) WH (5b) 


Diffusion Velocity of Some Metals in Gold and Silver (Die Diffusions-geschwindig- 
keit einiger Metalle in Goid und Silber) W. Jost. Zeitschrift fiir physikalische 
Chemie, Abt. B, Vol. 21, Apr. 1933, pages 158-160. An X-ray method was 
used to determine the diffusion velocities of Pd, Pt and Cu in Au, and of Pd in 
Ag up to a maximum temperature of 1250° C. The experimental results are pre- 
sented in a diagram. The correlation of diffusion speed to temperature could always 
be expressed by an exponential formula. EF (5b) 


Testing of Welded Joints by X-Rays (Priifung von Schweissnahten mittels Rontgen- 
strahien) E. Ritter. Die Warme, Vol. 56, Jan. 28, 1933, pages 49-54. 
Paper before the Zentral Verband der Preussischen Dampfkessel Uberwachungsvereine, 
Bad Nauheim, Sept. 1932, covers: non-destructive tests, X-ray equipment, funda- 
mental remarks to the adoption of X-rays for material testing, inspection of ma- 
terials of various compositions, determination of the depth of defects by stereograms, 
investigation of fusion welds, detection of rivet hole cracks and inspection of water 
gas welded joints. EF (5b) 


A Method for Taking X-ray Photographs of Crystalline Powders at the Temperature 
of Liquid Air. J. A. Santos & J. West. Journal Scientific Instruments, 
Vol. 10, July 1933, pages 219-221. Description of a convenient and reliable 
method whereby X-ray photographs of finely powdered crystals can be taken at 
liquid air temperatures. RAW (5b) 


Testing of Material with Gamma Rays (Werkstoffpriifuss mit Gamme-Strakien) 
Die Metalibérse, Vol. 22, Aug. 27, 1932, page 1103. In his lecture before 
the 37 General Meeting of the Deutsche Bunsengesellschaft fiir angewandte und 
physikalische Chemie, Riehl states that 30 mg. meso-thorium or radium are suc- 
cessfully used instead of X-rays to locate space cavities and other discontinuities. 
The exposure time rises from 2 hrs. for 10 mm. Fe thickness to 16 hrs. in case 
of 80 mm. wall thickness. Hair cracks in welded seams are only occasionally de- 
tected. EF (5b) 

System Ag-Cu-Cd (Das System Silber-Kupfer-Kadmium) M. Kernert. Zeit- 
schrift fiir physikalische Chemie, Abt. A, Vol. 160, Nov. 1932, pages 289- 
304 The constitutional ternary ‘diagram has been checked by microstructural 
ns In correspondence with the far going analogy between the Ag-Cd 
system on one hand and the Cu-Cd system on the other, the existence of ternary 
solid solutions of both the -y and ¢ phases was found while complicated transforma- 
tions between the § and ’ crystals are noticed, which could not be fully inter- 
preted. Aging tests are performed on 12 high Ag alloys confirming former statements 
of Fraenkel & Nowack (Zeitschrift fiir Metallkunde, Vol. 20, 1928, page 243) 
that the maximum hardness value -drops if Cu is below 6%. In most alloys 
(80-90% Ag), the hardness of the homogenized and quenched samples could be 
practically doubled by aging treatment. The experimenter found that Cd further- 
more improves the aging possibilities in addition to Cu. Ag containing 20% Cu 
is discolored and subject to Cu-corrosion, but replacing 15% Cu by Cd induces: the 
color of sterling silver and eliminates the menace of corrosion. EF (5b) 


The Copper-Magnesium Alloys Examined Thermodynamically. F. H. Jerrery. 
Transactions Faraday Society, Vol. 29, Apr. 1933, pages 550-553. 
Constitution of liquid solution of Cu-Mg is simplest possible consisting of mon- 
atomic molecules of Cu and Mg. Constitution of solid solution of Mg in Cu and 
of Cu in Mg is likewise simplest possible. Results are consistent with existence of 
compounds MgCug and MgoCu as shown by equilibrium diagram by W. R. D. Jones, 
Journal of Institute of Metals, Vol. 46, 1931, page 395. Other investigators 
examined this system by X-ray analysis and found a region of solid solution ex- 
tending on both sides of the CuoMg composition. This is at varianre with the 
results of Jones. Results of work on thermodynamic analysis are all in agreement 
with the work of Jones. WAT (5b) 
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Fatigue of Metals & Alloys (6f) THE R. R. MOORE 


investigation on Thin Walled Steel Pipes, Welded by the Arcatom-Welding Proc 


\ (Untersuchungen an diinnwandigen, nach dem Arcatom-Schweissverfahren maar 
‘ter Stahirohre) HerMaAnn W. Franke. Zeitschrift fiir Flugtechnik und 
‘Motorluftschiffahrt, Vol. 24, Mar. 28, 1933, pages 170-172. 


See Metals 




















a4 & Alloys, Vol. 4, Aug. 1933, page MA 251. Kz (6f) 
Atmospheric Action as a Factor in Fatigue of Metals. H. J. Goucun & D. G. -—— 
oa SopwitH. Engineering, Vol. 134, Dee. 9, 1932, pages 694-696. See 
: Metals & Alloys, Vol. 4, July 1933, page MA 214. LFM (6f) , 
5 Test Results and Service Value of Materials—i & 11. H. F. Moore. Jron Age 
Vol. 130, Sept. 8, 1932, page 316, adv. sec. page 16; Nov. 10, 1932, pages 724 = 
725, adv. sec. page 16. See Metals & Alloys, Vol. 3, June 1932, pag D) 
MA 169. VSP (6f) 


Effect of Zinc Coatings on the Endurance Properties of Steel. W. H. Swancer 
& R. D. France. Proceedings American Society for Testing Materials, 
Vol. 32, Part 2, 1932, pages 430-452. Includes discussion. See Metals & 
Alloys, Vol. 4, June 1933, page MA 175. VVK (6f) V4 
Fatigue Failures under Repeated Compression. H. R. Tuomas & J. G. Low- @ 
THER. Proceedings American Society for Testing Materials, Vol. 32, Part 
2, 1932, pages 421-429. See Metals & Alloys, Vol. 4, June 1933, page 
MA 175. VVK (6f) 
Endurance Strength of Welded Joints of Different Shapes (Dauerfestigkeit von 
Schweissverbindungen bei verschiedener Formgebung) A. THum & W. Scuicx. 
Zeitschrift Verein deutscher Ingenieure, Vol. 77, May 13, 1933, pages 493- 
196. The endurance strength of the original material, of V and X how 4 butt 
nd lap welds, and of different strap welds was determined by experiment;#the re- 4 
its are tabulated in diagrammatic form and must be referred to. It was con- 
isively shown that the principles of modern vonstruction must also be applied to 
ided joints, which means that the endurance strength of welds can be considerably ~~~ 
reased by seeing to it that no accumulation of stress lines takes place near or 
- the weld. The designer must endeavor to shape a weld so that the stress dis- 
ution in the welded piece becomes as uniform as possible. Ha (6f) 


\W hat is this thing called Fatigue? 


These abstracts are prepared in cooperation with the A. S. T. M. 
Research Committee on Fatigue of Metals. 











Fatigue of Riveted and Welded Joints of Structural Steel (Die Dauerfestigkeit 
von genieteten und ger-hwelssten Verbindungen aus Baustah! St. 52) E. H. Scuvurz 
& |i. Bucnunoitz. Stahl und Eisen. Vol. 53, May 25, 1933, pages 545-553. 5 
A ical review. Laboratory fatigue tests can be used for evaluating various struc- 
tur:! steels and joints but not directly as a basis for design calculations. The en- 
durince limit in riveted joints depends on the holding power; in riveted joints of 
ste 52 (about 0.35% C) both the holding power and end ce is improved 
through the use of softer rivet steel, in particular with higher Ni Mr-rivet steel 
the joints have lower holding power and endurance. In welded joints theématerial of ~~~ 


the se and eleetrodes is less important than the type of joint and the sequent 
str distribution. A butt-welded joint is practically equal to a double-rowgiveted 
































joir Fatigue tests of large welded I beams of steel 52 showed that with . 
desi the endurance limit can be greatly increased so that such beams form @ 
dependable structural element even under reversed stresses. There need be no con- 6 
~ cern that shrinkage stresses in welded joints will lower the endurance limit. The 
use of welded joints of steel 52 is entirely justified in structures which .are not 
. subjected te too high dynamic stresses. 17 references. SE (6f) 
9 Fatigue of Shafts Having Keyways. R. E. Peterson. Mechanical World & 
Engineering Record, Vol. 92, Nov. 11, 1932, pages 455-456. See Metals 
& Alloys, Vol. 4, Aug. 1933, page MA 251. Kz (6f) — A th hi . . 
Corrosion-Fatigue of Metals. H. J. Goucn. Engineer, Vol. 154, Sept. 16, oroug y practical and reli- 
et re eth yp ong 134, bong 16, a we a 
Metals & oys, Vol. 4, Mar. 1923, pages 39-40. ixtended abstract o ° os 
llth Autumn Lecture, Institute of Metals. See Metals & Alloys, Vol. 4, Aug. able machine for determining the 
183, page MA 251. LFM -+- WLC(6f) 
urface Effect on Toughness and Endurance. Atvert Portevin. Metal Prog- > 
ress, Vol. 23, Apr. 1933, pages 51-58. Surface conditions very often have an life of metals. Adaptable to 
important effect on resistance to shock and fatigue. Grinding furrows may reduce 


resilience, corrosion pits lower fatigue limit, or corrosion may dissolve ndin . : 4 

edges and thus port **stress raisers.’’ Decarburization, a chemical we and various shapes and SIZeES of Speci- 

cold work, a physical process, also affect surface conditions. These and other factors 

overlap and produce opposite effects in some cases, and have an important effect ~ 

on the mechanical behavior of the metals. WLC (6f) mens. 
The Significance and Limitations of Fatigue Test Results. R. E. Pererson & 

H. F. Moore. Preprint No. 27, 1933, American Society for Testing 


Materials, 3 pages. Fatigue failure is perhaps the commonest type of failure € bh ° a 
in machine parts. It is comparatively rare in structures. Pressure vessels seem to be It as proven its value in the 
in an intermediate class. The endurance limit seems to be the best criterion for 


judging resistance of a metal to fatigue failure. At high temperatures, fatigue failure ° . 7 
may be important below a certain temperature range, but above that range creep laboratories of scores of industrial 
may becom the dominant factor. In designing any machine or structural part, care- 

ful consideration should be given to the type or types of failure likely to occur and 


. 
a criterion of strength should be selected only after such consideration. The term —— corporations, governmental de- 
i of metals’’ should be used only in reference to actual failures of strur- 
ural or machine parts by a spreading crack. VVK (6f) 4 “4° 
Fatigue Fracture of Machine Parts (La rupture des pieces de machines par fa- partments and universities. 
tique) L. Persoz. Aciers Spéciaux, Métaux et Alliages, Vol. 7, Oct. 1932, 


ms ae Dec. 1932, pages 428-436; Vol. 8, Feb. 1933, pages 36-49. 12 
| erences. 8 study attempted, to summarize most important results obtained on WRITE FOR OUR PAMPHLET ON FATIGUE TE 
. the phenomenon of fatigue, and Principal causes of fatigue failure. Fatigue fracture GU STING 
develops gradually after the formation of a microscopic crack. Results obtained by 


age and Kommers (The Fatigue of Metals) are analyzed and discussed in detail. 


possible to find any relation between endurance limit and other me- 
| Sept. oc reteriatics of a metal. Work of Ludwik (Congress of Materials, —. THE THOMPSON GRI NDER co. 
sept. 31), of Kaufmann : ! ept. 1931, page 173) and of ~~ 

| | Se Gn ee a ee OE ean 1534 WEST MAIN STREET SPRINGFIELD, OHIO 
, Camasien Strength (Kohasionsfestigkelt) W. Kuntze. Zeitschrift Verein 
deutscher Ingenieure, Vol. 77, Jan. 14, 1933, pages 49-50. All methods 
ed ene Strength of a body use a definite shape of sample and a certain 
om —— tenstse, shearing, bending, oe. The tree strength of materiel de- 19 Detroit Representative: 

» | » ON cohesion between particles; and it is explained how an exact 

en of strength can be based only on the cohesion strength. A general STEEL CITY TESTING LABORATORIES 
y te On on present state of fatigue tests and tie relations between static and Detroit. Mich 
in the — of strength leads to suggestions how to develop methods for measur- 3 
1933 cohesion strength of a material. See also Metals & Alloys, Vol. 4, Aug. 
vo, Page MA 249, Ha (6f) — 
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ELECTRO-CHEMISTRY (7) 
Electroplating (7a) 


Requirements for Good Electroplating and Peculiarities of most Important Plat- 
ings. (Die Voraussetzungen guter Elektroplattierungen und die Besonderheiten der 
wichtigsten Plattierungen.) Huco Krause. Oberflichentechnik, Vol. 10, Jan. 
17, 1933, pages 15-20. Mechanism of electroplating and proper operation of a 
plating bath is discussed and explained; principal factors are metal content in 
bath, energy of metal compounds contained in bath, and lastly regulation of cur- 
rent. Improper handling and impure chemicals as also often wrong layout of plat- 
ing plant cause defects in finished product; most important rules: strictly clean 
work, correct composition of bath, clean anodes, 
Current density and temperature must be so as to produce proper structure of de- 
posit. All these points are discussed in detail with reference to specific conditions 
prevailing in electro plating of Ni, Fe, Zn, Cd, Sn, Pb, Cu, brass, Ag and Au. 

Ha (7a) 

Modern Equipment for Electroplating. (L’appareillage moderne pour |’ électroplastie.) 
A. Matacrin. La Revue de Chimie Industrielle, Vol. 41, Apr. 1932, pages 
105-112; May 1932, pages 139-144. Some representative French electroplating 
plants are described and the operations preceding the electro deposition are con- 
sidered at length besides the auxiliary equipment and the survey of the baths with 
emphasis on Cr and Cd plating. WH (7a) 

Nickel Deposits. L. Wricut. Electrician, Vol. 110, Mar. 10, 1933, pages 
323-324. Discussion of some of properties which affect use of Ni deposits. 
Correct: cleaning and pickling are necessary to obtain desired adhesion of Ni deposit. 
Adhesion is poor on steels containing Cr and W owing to presence of an invisible 
oxide film. Control of internal stress in Ni deposit is important. Applications of 
Ni deposits are based upon following properties: resistance to atmospheric corrosion; 
resistance to heat corrosion; resistance to chemical corrosion; resistance to wear and 
abrasion; and ease with which worn out parts can be built up. CBJ (7a) 

Protection of Metallic Surfaces Against Corrosion (La Protezione delle Superficie 
Metalliche contro la Corrosione). Giac BarceLiest. L’Industria Meccanica, 
Vol. 14, Dee. 1932, pages 775-782. Mechanism of Ni plating, modern bath 
compositions and installations, operation and procedures for obtaining protection by 
Ni alone or with Cu and Cr, on various articles and metals are discussed; bath 
temperatures, current densities, pH-values and composition of bath are given in 
tables. Ha (7a) 





Have you a plating problem ? 
If you have, these abstracts will help you. 





The Calcium Fluoride Method for the Determination of Fluoride, with Special 
Reference to the Analysis of Nickel-Plating Solutions. S. G. Crarxe & W. N. 
BrRapSHAW,. Analyst, Vol. 57, Mar. 1932, pages 138-144. A precipitation 
method of determining amount of CaFo in Ni-plating baths containing additions of 
several kinds is described in detail. Ha (7a) 

Peeling of Electrodeposited Nickel. E. A. VurILLENMIER. Quarterly Review 
of American Electroplaters Society, Vol. 19, Jan. 1933, pages 10-14; 
Metal Industry, N. Y., Vol. 31, Apr. 1933, pages 130-151. When plating 
out Ni the metal has a tendency to contract. If the cathode is rigid it will not 
bend but the Ni will peel. This tendency is affected by tne nature of the solu- 
tion and is materially influenced by the presence of Fe iu the electrolyte. Ni that 
is coarse and not shiny when deposited does not tend to peel. A long thin glass 
pointer attached to the bottom of a thin Pt cathode has been used to measure the 
tendency of the electrodeposited metal to contract. PRK (7a) 

The Adhesion of Electrodeposited Nickel to Brass. A. W. Hormersacy. Sheet 
Metal Industries, Vol. 6, July 1932, pages 164-173; Oct. 1932, pages 356-360. 
Paper read before the Electroplaters’ & Depositors’ Technical Society, May 1932. 
See Metals & Alloys, Vol. 3, Apr. 4, 1933, page MA 112. AWM (7a) 

High Acid Chrome Plating Method. (Das Hochsaure Chromverfahren.) 8. Ras- 
sow & L. Worr. Metallwaren Industrie und Galvano-Technik, Vol. 30, 
May 15, 1932, pages 225-227. ‘*Hochsiure’’ plating bath which is free from 
SO4-ions (composition not stated) permits presence of 3.5% foreign acid content 
and even 4% at high current densities. Conductivity of new bath is superior to 
that of sulphate electrolytes. New bath is rather independent of Cr0, concentra- 
tions. Variations between 150 g./l. and 400 g./l. influence efficiency but slightly. 
Writer claims that Fe content does not interfere, that corrosion protection of coat- 
ings is improved and that readily oxidizing metals can be Cr plated without any 
intermediate layer. A favorable operation is secured at a current density of 4 
amps. /dm. 2, EF (7a) 

Progress in Electroplating. (Fortschritte in der Galvanotechnik.) Hereert 
Kurrei1n. Oberflichentechnik, Vol. 10, June 20, 1933, pages 141-144. 
New developments in 1932 with regard to depositing Cd, Zn, Cu, Ni, Cr, Sn, Pb 
and rare metals, and patents relating to it and methods of degreasing and pickling 
are reviewed. Cr and Cd are still actively investigated, Sn and Pb have not yet 
found a satisfactory solution for electroplating. Of rare metals, Pd plating is now 
frequently applied. Al is finished by anodie treatment of the surface. 103 refer- 
ences. Ha (7a) 

Electroplating Zinc on Aluminum. Harotp K. Work. Metal Industry, 
N. Y., Vol. 31. May 1933, pages 169-170. Taken from the Review of the 
American Wlectroplaters’ Society. Zn was plated on unroughened Al by first applying 
a thin coating from a cyanide bath and then finishing the plating in an acid bath. 
Corrosion of alloy 17ST (Cu 4.0 Mn 0.5: Mg 0.5) in a 20% salt spray was 
temporarily prevented but ‘‘Alelad’’ 17ST was infinitely superior. Zn has little value 
in protecting 2S (commercially pure) Al. Zn-plating on Al is used to facilitate 
soldering in the rubber industry and in the radio industry. PRK (7a) 

Electro-Plating Light Metals and Their Alloys. (Elektroplattierung der Leicht- 
metalle und ihrer Leglerungen.) Die Metallbérse, Vol. 22, Aug. 13, 1932, 
pages 1038-1039. Zn and Cd furnished an excellent protective means against 
sea-air corrosion of light metals. The Royal Aircraft Establishment at Farnborough 
used a Zn sulphate-Na acetate solution to which 1 g./l. gum arabic was added. 
In cyanide-Zn solutions, the alkalies of the electrolyte react with the metal carrier, 
which effect can be counteracted by NHg additions. Sulphate baths yield coarse 
grained deposits. Most investigators apply Cd coatings without intermediary layers. 
Ni and Cr plating on Al are briefly reviewed. EF (7a) 

Nickel-Plating Aluminum. Chemical Trade Journal & Chemical Engineer, 
Vol. 90, May 13, 1932, page 473. Abstract of a paper by A. V. Re before 
the Electrochemical Society. See Metals & Alloys, Vol. 4, Apr. 1933, page 
MA 113. JN (7a) 

Layer-like Structures of Ni Deposits Prepared by Electrolysis. (Zonenartige 
Struktur elektrolytisch hergesteliter Nickelschichten.) VW. G. Burcers & W. 
Erensaas. Die Naturwissenschaften, Vol. 21, June 16, 1933, page 465. 
X-ray diagrams of electro-deposited Ni layers of various thicknesses are given. 
The development of an oriented texture depends on many circumstances. Besides the 
generally known influence of the thickness of deposit (8-150), changes in the 
electroiyte, size of the vessel containing the electrolyte and agitation exert an effect. 


EF (7a) 
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stirring and filtering of bathe -—— 
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Electrometallurgy (7b) 


Separation of Lead and Zinc Electrothermally. (Sur la separation du plomb d’ 
avec le zinc par vole électrothermique.) B. Bocitcu. Comptes Rendus, Vol. 
195, July 11, 1932, pages 127-129; Journal du Four Electrique, Vol. 
41, Aug. 1932, page 287 (abstract). Experiments indicate: 1. Electrothermal 
method reduces to a minimum loss of metal in slag and gives intermediate products 
which are easily refined. 2. Amount of Pb carried with Zn into condensation cham- 
ber depends on amount of S left in the ore after roasting. 3. Amount of S which 
may be left in ore depends on content of Cu and Fe, with which metals S can 
form a matte. With complete absence of S deposits of Fe form on hearth of fur- 
nace and prevent its normal operation. 4. Sulphates cause excessive consumption of 
electrodes. JDG + OWE (7b) 

Deposition of Beryllium on Copper and Other Metals by Electrolysis from a 
Molten Bath. (Die Abscheidung des Berylliums auf Kupfer und anderen Metallen 
mittels Schmelzflusselektrolyse.) H. Fiscuer & W. Scuwan. Metallwirtschaft, 
Vol. 12, Apr. 7, 1933, pages 187-189. Be can be deposited on Cu and other 
metals by electrolysis from a molten bath of Bes and NaF in graphite crucibles. 
Particular care must be taken to eliminate He from bath, which can be done by 
addition of NH4gF. Current efficiency increases from 20% at 550° C. to 88% at 
800°, then drops with increasing temperature. Deposit is smooth and has good 
adherence. Between 550° and 750° surface is steel gray, above 750° it becomes 
yellow. At 800° efficiency drops from 90% at 1000 amps./m.2 to 10% at 
7750 amps./m.2. Yield of Be increases steadily for about 2 hours, then drops 
off suddenly, and practically no more is deposited after 4 hours. Maximum ihick- 
ness of Be layer obtainable is about .1 mm. Be diffuses relatively easily in pure 
Cu, less in Be-Cu alloy, and hardly at all in pure Be. As speed of diffusion of 
Be on surface of metal decreases, adherence becomes poorer and Be layer becomes 
rougher. Attempts to inerease thickness of deposit by depositing Cu with Be and 
by periodically heat treating deposit between stages of electrolysis were unsuccess- 
ful. Be can also be deposited on Ni, Fe, Al, Sn bronze and brass, but in 
smaller quantities. 6 references, CEM (7b) 

Modern Electrodeposition. C. C. Downer: Electrical Review, Vol. 111, Nov. 
4, 1932, page 666. Superposition of a.c. or d.ec. eliminates passivity and 
other retardation phenomena, the important factors being ratio of a.c. to d.c. 
strength and the frequency employed. Superposed a.c. permits use of greater c.d. 
of d.c. Applied first in refining of gold, latest use is in the breaking up of com- 
plex alloys. Best results are obtained by introducing a.c. and d.c. simultaneously. 
Alloys, such as Ni-Cr-Zn series containing impurities of Fe, Sn and Sb, are cast 
into anode plates, which are placed in earthenware or fibre diaphragms. Electrolyte 
is usually either a HoSOq or HCl solution. It is sometimes necessary to deposit 
Cu first, remove the cathodes, and replace the starting sheets. Composition of bath 
is then altered and the Ni is deposited on Fe starting sheets. Anode sludge is re- 
moved, dried, melted with suitable fluxes, and cast into anode plates. Electrolysis 
is now conducted in an alkaline electrolyte, and the Sn separated from Pb. 

MS (7b) 

Electrolytic Preparation of Metallic Lithium. N. A. Iscariscnew & S. A 
PLetTNEV. Tsvetnuie Metallui, No. 4, Apr. 1932, pages 537-542. (In Rus 
sian. ) Molten mixture of equal weights of LiCl and KCl was electrolyzed i: 
an iron cell lined with taleum stone, using a graphite anode and iron cathode 
Experiments were made on small scale and repeated on semi-commercial scale 
Capacity of cells was 1 kg. of metallic Li per day. A current of 225 amp. and 17 
volts was used, Power consumption was 75 KWH. per kg. of Li, and the recover 
about 85%. The Li obtained contained 0.23% K, 0.19% Mg, and 0.5% Na 
The Na which came from the KCl used in the experiments can be eliminated by 
using Na-free KCl. Mg can be eliminated by means of preliminary treatment of 
taleum walls with molten salt. BND (7b) 

Anodic Solution of Copper-Tin Alloys. Yu. V. Baimaxov & R. B. Popov. 
Tsvetnuie Metallui, No. 4, Apr. 1952, pages 513-536. (In Russian.) 
Existing methods of separation of Sn from anode slimes resulting from electrolysis 
of bronze have many disadvantages, such as their complexity, high cost, and con- 
tamination of product by other metals. In order to recover both Sn and Cu of high 
purity authors investigated conditions of electrolysis of bronze, whereby, instead of 
allowing the Sn contained in alloy to go into anode slime, it is dissolved and 
maintained in the dissolved state in the electrolyte for considerable time. The Sn 
then may be easily recovered in pure form directly by electrolysis after the Cu has 
been extracted, or by hydrolysis followed by reduction with C. The authors suc- 
ceeded in developing a method whereby 99% of Sn was retained in solution in the 
electrolyte, and the Cu obtained was 99.93% pure. As the result of a series of 
very carefully controlled experiments authors established the following: 1. The higher 
the Sn content of the anodes the greater part of it is dissolved and kept in solu- 
tion. 2. With the increase in the acidity of electrolyte the loss of Sn in slime is 
decreased. 3. The temperature of the electrolyte should be maintained at 15-20° C. 
4. Agitation should be accomplished either mechanically or by the flow from 
one tank to another, but under no circumstances by air. On the contrary, it is 
recommended to keep the surface of the electrolyte covered with oil or kerosene in 
order to prevent the oxidation of bivalent Sn to tetravalent, and its hydrolysis. 
5. The current density at the anode should be high (120-150 amp./m.2) and at 
the cathode low (70-80 amp./m.2). In other words, the area of the anodes should 
be about % that of the cathode. The higher current density at the anode prevents 
the oxidation of stannous oxide to stannic, and maintains higher acidity. With 
lower current density the oxidation takes place with decrease in acidity and sub- 
sequent hydration of stannic oxide, which then goes into the slime. 6. The current 
concentration in bath should be high. 7. The formation of Cu threads extending 
from anodes in the direction of the cathodes can be prevented by the introduction 
of 0.6 ec. HCI/I\. of electrolyte. 8. In the electrolysis, as high concentration as 10 
g. Cu/l. and 50 g. Sn/l. can be allowed without affecting the quality of the 
cathode Cu. 9. Addition of small amounts of Cu in the form of Cu sulphate to 
the electrolyte is recommended. 10. Pb and Zn are slightly harmful and should be 
eliminated from the anodes if possible. 11. Preliminary annealing of the anodes 
improves anedic dissolution and decreases the loss of Sn in slime. BND (7b) 

Electricity as Energy Source in Metallurgical Processes. (Elektrizitat als chemische 
Energiequelle fiir hiittenmannische Prozesse.) Technische Blitter der deutschen 
Bergwerkszeitung, Vol. 23, Aug. 20, 1933, page 450. Abstract of paper 
by Brenthel before Electro-Heat Meeting of Verband Sichsischer Elektrizitatswerke, 
May 16, 1933. Particularly refers to electrolytic processes used by the Halsbriicker 
Hiittenwerke for refining Cu, Pb, Ag, Ni, Al, Mg, production of metal cmon 
ete. GN (7 

Production of Purest Metals by Thermal Dissociation. (Die Herstellung reinster 
Metalie durch thermische Dissoziation.) Die Metallbdrse, Vol. 22, Dee. 11, 
1932, page 1614. Experiments of van Arkel on the deposition of W, Zr, V, 
Ti, B from W chloride, Zr iodide, V iodide, B bromide and Ti chloride. EF (7b) 

Preparation of Oxygen-free Be. (Zur Herstellung oxydfreien Berylliums.) Die 
Metallbérse, Vol. 23, Jan. 7, 1933, pages 18-19; Jan. 14, 1933, pages 50-51. 
Brittleness of ‘‘pure’’ Be (99.7-99.8% Be, 0.01% Fe, 0.05% C, 0.05% N, 
0.2% ©) is ascribed to the presence of 0. Electrolysis in COo is most promising. 
According to Sloman, no reaction between Be and COs takes place below the m.p., 
however the graphite electrodes interfere. Replacing the electrode material did not 
yield any tangible result. Experiments in a bath of 1 part Na-fluoride + 2 parts 
Be-fluoride are reviewed. The deposits were free from Oo but the thickness never 
exceeded 0.25 mm. The balance of the article discusses further experiments with 
the aim of securing Be free from oxygen conducted along the following lines (1) 
decomposition of Be salts under exclusion of air, (2) electrodeposition in nom 
aqucet solutions, (3) sublimation of Be and (4) deoxidation of oxyeen_beans 
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METALLIC COATINGS OTHER THAN 
ELECTROPLATING (8) 


Surface Treatment of Light Metals. (Oberflachenbehandiung von Leichtmetalien.) 
R. Leonuarpt. Oberflichentechnik, Vel. 10, May 2, 1933, pages 106-107. 


General discussion of surface treatment for decorating or protecting by polishing, 
grinding, metallic coating or painting. Preparation of objects for treatment and the 


treatment itself are described briefly. The best protection for light metals from 
corrosion is obtained by a layer of pure Al, as this is most resistant against almost 
any attack. This coating is to be applied usually in the semi-finished state as the 
finished product cannot be provided with this layer. Alclad, Allautal, Duralplat, 
ete., are such materials which are made of an ingot on which the pure Al is rolled 
and then the whole ingot is rolled out for the desired product. Ha (8) 

Application of Gas to the Tinplate and Sheet Industries. A. D. Howes. Gas 
Journal, Vol. 201, Feb. 8, 1933, pages 313-316. Abridged from a paper 
before Wales and Monmouthshire Junior Gas Association meeting at Neath, Jan. 28, 
1933. Ineludes discussion. Several diagrams illustrating various types of furnaces are 
included. Local method by which tinplates are made is discussed, giving a detailed 
description of various parts of furnaces such as recuperator and burners. Essential 
features of tinpots are outlined. Data on efficiency is included. MAB (8) 

**Zinkan,’’ a New Material for Cable and Insulated Wire Fabrication. (‘‘Zinkan’’ 
ein neuer Werkstoff fiir die Kabel- und Isolierdraht-Fabrikation.) J. FF. Kesper. 
Technische Blatter der deutschen Bergwerkszeitung, Vol. 23, June 18, 1933, 
page 343. Zinkan is Al plated Zn sheet, produced by rolling Al on Zn sheets 
under pressure while hot. Best results are obtained when Zn sheet contains small 
amounts of Al. Due to easy workability and good insulating properties the new mate- 
rial is best fit for the purposes of the cable industry. Zinkan is adaptable to all 
shaping processes and can be soldered and welded. 


GN (8) 

Some Reactions Occurring in ‘‘Hot-Dipping’’ Processes. Enw. J. Daniets. 
Metal Industry, London, Vol. 41, Nov. 4, 1932, pages 447-450. See 
Metals & Alloys, Vol. 4, Mar. 1933, page MA 68. Ha (8) 


Investigation of Occurrences during Galvanizing. (Untersuchungen iiber die Vor- 
gange beim Verzinken von Eisen.) Herisert Grusitscn. Monatshefte féir 
Chemie, Vol. 60, June 1932, pages 165-180. Samples of sheet steel of 
various © contents were dipped in Zn in N atmosphere free from 0 and then ex- 
umined. Solubility curves of pearlitic steel with C up to .60 in molten Zn are 
iven, which have similar forms. The maximum solubility lies between 480° and 
20°C. and varies in magnitude, but has no direct relation to C content. The 
iickness of the alloy layers was calculated from the solubility curves and checked 
y microscopic examination. The structure of the Zn layer on pearlitic steels up 
.60 C depends definitely on th: temperature of dipping and is very character- 
stie for several temperatures. Theie are relations between the solubility of Fe in 
Zn and the structure of the Zn layer at various temperatures. The solubility of steel 
greater in commercial than in ¢c.p. Zn. 21 references. CEM (8) 
Metallization by Means of the Spray Pistol. (Metallisierung mittels Spritz- 
pistole.) F. Grerrer. Die Metallbérse, Vol. 23, Apr. 22, 1933, pages 510-511. 
he evolution of the Schoop metal spray method is traced with particular emphasis 
the perfection of the pistol. The ‘‘Elektro Metall-pistole’’ permits the atomiza- 

n of high melting metals such as W, Cr, Mo, Pt. The writer states that ‘‘it is 
sible to heat the metal to nearly 4000°C.’’ In the pistol, which weighs about 

) kg., 2 wires of 1 mm. diameter are moved towards one another and fed by 40 
lis. The occurring are heats the metal to extreme temperatures. A.c. and d.c. 
be used. The efficiency is doubled as compared with the previous oxy-hydrogen 
tol while expenses gre lowered. The advantages of this coating method are pointed 
and compared with other metallic coating processes. Pb coatings on concrete 
recommended. If 6-7 atm. pressure are applied wood can be provided with a 
tallie coating. The metal particles are travelling at a speed of 800 m./sec. The 
air of fractures designated as ‘‘cold welding’’ has been successfully experi- 
nted with. EF (8) 
Depositing Oxide Film on Aluminum. A. Eytes. Metal Industry, N. Y., 
Vol. 31, Jan. 1933, page 17. Abstract ‘‘Technika’’ No. 44, 1932. A thin 
heat resisting, heat conducting, flexible, strong, and electrical insulating film is 
deposited on Al by treating it with oxidizing chemicals at high temperatures as- 
sisted by an electrolytic process. An oxide film has also been deposited on Cu 
conduetors preliminarily covered with Al. PRK (8) 
Testing Zinc Thickness of Galvanized Wire. Z. Dyaxonova. Tsvetnuie 
\letallui, No. 4, Apr. 1932, pages 550-552. (In Russian) Suggested method 
cousists in dissolving off of a definite thickness of Zn and detecting presence of 
bare iron. It was found that by the use of a solution of AsoQg in HoSO4, a 
uniform dissolution of Zn oxide and Zn can be accomplished. By dipping a wire 
previousiy cleaned in benzene or ether, in such a solution and holding 15 sec. from 
the moment of the appearance of first bubbles, a layer of Zn 0.0001 em. thick is 
dissolved off. The wire is then washed in water and quickly dipped into a concen- 
trated solution of (NHq)oS. If any bare iron is present, black spots due to the 
formation of FeS will appear on the portions of the wire unprotected by Zn. To 
ascertain the presence of FeS the wire is placed for a short time in strong acetic 
acid (3 ec.), removed, and 2-3 drops of KgFe(CN)g are added to the solution. 
The change in the color of the solution indicates the presence of iron. BND (8) 
Metal Spraying as a Protection against Corresion. W. E. Bariarp. Metal- 
lurgia, Vol. 8, July 1933, pages 67-69. Discusses the many uses of sprayed 
metal. Thick Zn coats can be economically sprayed on steel. Pure Al can be 
sprayed on Ai alloy castings to increase their resistance to corrosion. Sprayed coat- 
ings are even satisfactory for dairy equipment. JLG (8) 
Galvanizing Large Transmission Towers. Stec/, Vol. 91, July 11, 1932, pages 
23-26. Description of modern galvanizing plant of extra-large capacity, Cana- 
dian Bridge Co., Walkerville, Ont. The automatic temperature control system for 
the two 90-ton galvanizing units is described at length. JN (8) 
Sherardizing and Oxidizing of Cast tron Parts. (Das Sherardisieren und Inoxy- 
dieren von Gusstellen.) Zeitschrift fiir die gesamte Giessereipraxis, Vol. 54, 
June 4, 1933, pages 221-222. Discussion of both of the processes used for 
increasing the corrosion properties of castings. The latter method is simpler and 
more advantageous. Two methods of oxidation are described, the Chemag method 
and the Citoxit method. GN (8) 


Amalgamating Copper Plates. Engineering & Mining Journal, Vol. 134, 
Aug. 1933, page 321. Cu plates are easily and cheaply amalgamated by appli- 
cation of a soft mush composed of NH4Cl 80%, moistened with 20% of water and 
sufficient Hg dispersed through it. A large shallow enameled pan and a watertight 
wooden box will serve as receptacle for the mush. Grease on the plate should be 
removed, as it prevents amalgamation of the Au. WHB (8) 


Q Metal Depositing by the Spray Process. English Mechanics, Vol. 14, May 
», 1933, pages 41-42. Considers the coating of metals, wood, fabric, ete., with 
any metal or alloy capable of being drawn into wire (1-1.5 mm.) and of being 
melted in any oxy-coal gas, oxy-hydrogen st oxy-acetylene flame. The spraying with 
Al is emphasized in view of the unsuccessful attempts at electro-deposition, as well 
as the absence of distortion in case of hot galvanizing, Sn dipping (tanks) and 
spraying of fragile material. The pistol weighs 3% Ibs., operates at a pressure of 
30 Ibs./in.2, and runs at 12,000-40,000 r.p.m. The metal particles travel at 760 
miles/hr. The mechanical details of the pistol are fully explained and illustrated. 
WH (8) 

Effect of Impurities of Steel on Galvanizing Embrittiement. (Einfluss der Ver- 
Trelnloungen des Stahles auf die Verzinkungsbriichigkelt.) Die Metallbdrse, 
ol. 34, Feb. 25, 1933, page 242. Based on 9 references, the effect of As, 
- Cr, Cu, C, P, N and 0 is reviewed. EF (8) 
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INDUSTRIAL USES & APPLICATIONS (9) 


Shaft Rings of Structural Steel St. 52. (Schachtringe aus Baustahi St. 52.) 
J. Kusenserc. Stahibau, Vol. 6, Feb. 17, 1933, page 31-32. In recent 
years several mine disasters were due to inadequacy of cast Fe shaft rings (failure 
on account of disturbances in the uniform radial earth pressure). Author investi- 
gated applicability of structural steel St. 52 and found that use of this steel in- 
stead of former cast Fe tubes considerably increases the safety of a mine shaft in 
areas of floating sand. GN (9) 

Metallic Linings for Digestors. Wattace C. Jounson. Paper Trade Journal, 
Vol. 96, Mar. 9, 1933, pages 33-35. Cr-Ni pipe and digestor fittings led to 
use of this material for digestor linings. Failures resulted from difference in expan- 
sion between Cr-Ni linings and steel shell. Problem was solved by making a com- 
posite plate using an intermediate bond sheet to permit Cr-Ni to expand inde- 
pendently of steel base to which it is welded. Are welding is used for fabrication 
of lining or of new digestors. CBJ (9) 

Welding Aids Food Purity. O. C. Jones. Journal American Welding So- 
ciety, Vol. 12, Feb. 1933, page 16. In order to more eitectively combat 
corrosion, a large chocolate manufacturing concern has replaced its tanks and vats 
with tanks of welded stainless steel. TEJ (9) 

Steel Developments of the Past Year. L. Sanperson. Steam Engineer, 
Vol. 2, Feb. 1933, pages 226, 223. Interesting developments of 1932 inelude 
(1) casting of steel crankshafts, (2) manufacture of light steel castings, (3) use 
of alloy cast Fe for boilers, (4) nitriding, (5) 2-ply stainless steel, (6) Se 
stainless steel, (7) stainless steel castings, (8) replacement of C tool steel by 
alloy steels and (9) development of Cr alloy steel for the wearing parts of 
crushing machinery. AHE (9) 
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Large Uses of Steel in Small Ways. 221st Article. Wrecking Tools. Steel, Vol. 
91, July 11, 1932, page 34. The production of wrecking bars and wrecking 
chisels, used in the demolition of buildings, requires 4000 to 5000 tons of steel 
annually. JN (9) 

Large Uses of Steel in Small Ways. 222nd Article. Pipe Vises. Stee/, Vol. 91, 
July 25, 1932, page 32. The manufacture of hinged, heavy-duty pipe vises 
uses up 900 tons of steel and malleable iron castings a year. JN (9) 

Large Uses of Steel in Small Ways. 224th Article. Handcuffs. Stee/, Vol. 91, 
Aug. 22, 1932, page 33. The manufacture of handcuffs, twisters, nippers, 
and leg and arm shackles for law enforcement purposes requires 10 to 15 tons of 
steel annually. JN (9) 

Large Uses of Steel in Small Ways. 225th Article. Automatic Door Controls. 
Steel, Vol. 91, Sept. 5, 1932, page 30. Description of several types of 
automatic door controls using photo-electric cells, for industrial, commercial and 
private buildings. JN (9) 


Large Uses of Steel in Smali Ways. 226th Article. Kodak Film Spools. Siew, 
Vol. 91, Sept. 19, 1932, page 29. In the manufacture of all-steel spools 
and metal flanges for wooden-core spools, Eastman Kodak Co., Rochester, N. Y., 
consumes 1300 tons of flat strip steel annually. This requires 16,000,000 linear 
ft. of strip, 0.10 to 0.30 in. thick and 1 to 5 in. wide. JN (9) 


Large Uses of Steel in Small Ways. 227th Article. Railroad Car Pre-coolers. 
Steel, Vol. 91, Oct. 3, 1932, page 32. Pre-cooling units for cooling railway 
passenger cars, waiting rooms, rest rooms, etc., each contain about 1500 Ibs. of 
steel and iron. These units draw out the warm air through a canvas duct, cool it 
with an ice-water spray and return the cool, clean air through a second canvas 
duct. There are about 500 units in operation. JN (9) 


Large Uses of Steel in Small Ways. 228th Article. Photo-mechanical Whirlers. 
Steel, Vol. 91, Oct. 17, 1922, page 38. The manufacture of metal printing 
plates for photo-engraving and lithography requires the use of steel whirling ma- 
chines for driving off the surplus sensitizing liquid and producing an even distribu- 
tion of the film. These machines vary all the way from huge motor-drive units to 
small, simple, hand-operated types. JN (9) 


Large Uses of Steel in Small Ways. 229th Article. Motor Car Rims. Steel, 
Vol. 91, Oct. 31, 1932, pages 27, 29. In normal times, 165,000 tons of 
steel are consumed annually in the production of rims for passenger car, truck, 
motoreyele and airplane wheels. Practically all rims today are made for balloon 
tires, and 90% of wheels produced are of the wire type. Statistics of rim produc- 
tion since 1925 are given for each field of service. JN (9) 


Large Uses of Steel in Small Ways. 230th Article. Anvils. Stee/, Vol. 91, Nov. 
14, 1932, page 34. The manufacture of anvils requires 500 tons of steel 
annually. They range from a few lbs. to 800 lbs. in weight. The better anvils are 
east in one piece of electric furnace alloy steel. Some anvils consist of a forged 
top, welded at the waist to a cast steel or cast Fe base. Smaller anvils may be 
cast entirely of Fe. JN (9) 


Large Uses of Steel in Small Ways. 23l1st Article. Lapel Buttons and Clips. 
Steel, Vol. 91, Nov. 28, 1932, page 34. Lapel buttons used in political 
campaigns, drives, society meetings, etc., are made of 33-gage tin plate. The de- 
signs are lithographed directly on the metal; the buttons are then stamped out, 
formed and fitted with brass pins. They may be }#” or %” in diam. Rectangular 
identification clips are made of 28-gage tin plate and may measure 2%” x 1%”. 

JN (9) 

Large Uses of Steel in Small Ways. 232nd Article. Measuring Tape. Steel, Vol. 
91, Dec. 12, 1932, page 35. Several thousand lbs. of steel are consumed 
annually in manufacture of steel measuring tapes. These are made of high C cold 
rolled flat strip steel in lengths of 25 to 100 ft., % to %” in width and 0.004 
to 0.018” in thickness. Larger tapes may be 300 to 1000 ft. long. Marking, 
etching and finishing are conventional processes. JN (9) 


Large Uses of Steel in Small Ways. 233rd Article. Pipe Cleaners. Steel, Vol. 
91, Dec. 26, 1932, page 28. The manufacture of pipe cleaners for smokers’ 
use requires 50 tons of light, thin steel wire annually. This represents about 
77,000,000 cleaners. The cleaners are about 6” long and are composed of 2 strands 
of crimped wire woven together with one strand of cotton or wool yarn. JN (9) 
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In an increasingly wide variety of applications, ALCOA Aluminum 
is establishing itselt as an important factor of industrial progress. 
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concerning the properties of this newest of structural metals. The 
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bronze you will find one 
that suits your purpose. 
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head. 
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Lead Bronze in Automobile and Aircraft Motor Construction. (Bleibronze im 
Automobil- und Flugmotorenbau.) Ertcn SemMuer. Deutsche Motorzeitschrift, 
Vol. 19, June 1933, pages 120-126. Tendencies to replace ball bearings by 
plain bearings anc to reemploy genuine Cu-Sn bronzes are pointed out. Bearings on 
Pb-Sn base failed in main and connecting rod bearings due to excessive hardness 
and were replaced by white metal bearings (80% Sn, Brinell — 30). The latter 
do not withstand high temperatures since the intermediary layer of Sn between the 
white metal bearing and the Fe shell begins to melt at 250°C. Recent investiga- 
tions showed that high Pb low Sn alloys yield satisfactory service. An alloy of 60 
Cu, 20 Pb, 8 Sn and Sb additions withstands a specific load of 240 kg./em.2 
Discontinuing lubrication, no damage was noticed after running 3 min. at 70 
kg./em.2 load. This is ascribed to the formation of a protective Pb film. The 
composition has been changed by utilizing low additions of Ni and Fe to Cu-Pb 
bronzes in order to check Pb segregations. The properties of the Admos bronze (no 
analysis given) are emphasized: resistance to 300 kg./em.2 load, intimate contact 
belween bearing metal and carrier, self-lubricating Pb film, higher m.p. (casting 
temperature — 1200°-1400°C.), greater hardness, longer life times. Curves of 


properties, microstructures, defective bearings, etc. EF (9) 
Turbine Nozzles and Diaphragms. S. D. Scorer. Mechanical World & 
Engineering Record, Vol. 93, May 19, 1933, pages 474-475. In case of 


saturated steam turbines the nozzle holders are often made of cast iron or gun- 
metal, the cast-in plates being of Cu. For use with superheated steam the nozzle 
holders may be of cast iron, cast steel, cupro-nickel alloy, with cast-in plates of 
stainless or Ni steel, or Monel metal. The application of the various materials for 
nozzles and diaphragms in case of different types of turbines are gathered in a 


table. Kz (9) 
Materials for Steam Turbines. S. D. Scorer. Electrical Review, Vol. 112, 
May 12, 1933, page 664. Outline of characteristics of metals used for steam- 


turbine parts. Coarse-grained cast-Fe should be used only when mechanical and 
thermal stresses are low. For moderate temperatures, fairly close-grained pearlitic 
cast-Fe should be used. Cast-Fe for a high-pressure casing should be of pearlitic 
close-grained structure. Cast-steel is used for high-pressure sections. Casting is 
annealed at 1200°-1600° F. before rough machining, and after first operation, it 
is annealed at 1000° F. Mild steel is commonly used for steam pipes, operating 
gear, rotors, etc. Forgings are also heat treated. Brass, Ni, stainless steel, and 
other materials are used for blades. AHoy cast-irons and steels, particularly those 
containing Ni and Cr, are coming into use for steam-turbine work. MS (9) 
Constructive Improvement of Steel Castings for Trucks. (Die konstruktive Verbesser- 
ung der Stahigussteile an Lastkraftwagen.) A. Watiticus & W. MENDELSON. 
Automobiltechnische Zeitschrift, Vol. 35, Nov. 25, 1932, pages 536-544. 
Shape of a steel casting as determined by its employment in automobile trucks is 
discussed and required strength determined. Piece must be designed so that shape 
makes possible production of sound castings, especially so as steel castings incline 
to formation of pipes and cracks on account of its great shrinking. General direc- 
tions are developed for production of sound castings with special reference to re- 
quirement in trucks and several examples of housings for the differential, brake 
drums, ete. are illustrated giving old and new methods. Ha (9) 
Relative Wear of Metals Due to Abrasion. C. R. Weiss. Iron Age, Vol. 129, 
May 26, 1932, pages 1166-1167, 1180; Mechanical World & Engineering 
Record, Vol. 92, July 8, 1932, pages 28-29. Abstract of paper read at 
joint meeting of Materials Handling Institute and American Foundrymen’s Associa- 
tion at Detroit. To ascertain material best suited to insure maximum wear value at 
minimum cost for power chain purposes, Link-Belt Co. developed apparatus de- 
scribed. Includes tables giving abrasion test values of heat-treated steels and also 
of other steels and metals. Low C steel used as comparator material. 
Kz -+ VSP (9) 
New Material for Radio Tubes. Harotp C. Topp, Radio Engineering, 
Vol. 12, Sept. 1932, pages 18-20. **Svea’’ plate and wire consist of a spe- 
cial type of exceptionally pure Swedish iron made by a secret process. Character- 
istics of this metal are tabulated. WHB (9) 
Acid-Resisting Pumps. C. H. S. Tupnotwe, Chemical Markets, Vol. 33, 
July 1933, pages 40-42. A discussion of centrifugal pump design and materials 
for pump construction. Special reference is given to the corrosion resistance and 
mechanical properties of the chromium-nickel steels of the VA group. RAW (9) 
Steel Used in Racing Automobiles. J. W. Urguuart. Blast Furnace & Steel 
Plant, Vol. 21, Mar. 1933, pages 159-160, 170. Discusses composition, 
treatment, and forging of laminated steel springs. Composition of finest material is 
0.50-0.60% C; 0.50% Si; 0.40-0.80% Mn; 0.05% P and S; 0.15% V; and 
0.50-1.00% Cr. Oil quenching temperature is 850° C., tempering, 306° C. At 
Brinell hardness of 241-211, tensile strength is 55-65 tons/in.2. Stamping or forg- 
ing temperature is about 1250° C. Thorough forging insures a high degree of re- 
sistance to fatigue. Tests conducted by the Springs Research Committee showed 
that machining and polishing of plates after heat treatment was necessary to obtain 


high resistance to bending fatigue. MS (9) 
Contact Rails’ for Cranes and Loading Plants. P. Vane. Engineering 
Progress, Vol. 13, Sept. 1932, pages 204-205. Contact rails made of 


trolley wires lack stability, with consequent uneven and premature wear as well as 
unreliable contact of the contact shoes. These drawhacks are eliminated by Cu- 
headed steel contact rails. They consist of a steel bar of T-section with a special 
head to which a copper bar is fastened. The Cu bar is securely fastened to the 
steel rail. Brinell hardness of the Cu is about 90 to 100. RHP (9) 

Cause and Prevention of Cylinder Wear in 1.C. Road Engines. R. Waxe. Me- 
chanical World & Engineering Record, Vol. 92, July 15, 1932, pages 60-62. 
Efficiency of internal combustion engines depends mainly on the condition of the 
cylinder bores, valve seats, and pistons. The causes of wear are summarized. In 
spite of hardness and density of cylinder-block castings, good machinability is de- 
sired. Slow cooling of castings and Si convert the combined C into graphitic C, 
bringing about a softening of Fe. Excess of Si creates a tendency to porosity and 
water leakage. Analysis of medium grade cylinder cast iron: 2.20-3.10% C; 
1.20-2.07% Si; 0.80-0.90% P; 0.87-1.25% Mn. Improvements are obtained by 
the addition of Ni and Cr. Their effect is shown. A wear resisting Fe alloy for 
heavy duty high-speed engine cylinder blocks is: C = 3.45%; Si — 1.24%; 
Mn = 0.61%; S = 0.14%; P = 0.34%; Ni — 1.67%; Cr == 0.34%. To 
withstand high temperatures and pressures, pistons are usually made from ‘‘Y’’ 
alloy containing: 3.50-4.50% Cu; 1.80-2.30% Ni; 1.20-1.70% Mn; 93.50- 
91.50% Al. The B.H.B. piston with its self-adjusting properties when running 
under heavy-duty conditions, is made of the R.R. 50 alloy the average composition 
of which is given as follows: Ni — 1.3%; Cu = 1.3%; Mn = 0.1%; Fe = 


1.0%; Ti == 0.18%; Sh — 2.2%; Al — 93.92%. Kz (9) 
Non-ferrous Metals in Railway Electrification. Fr. A. Westsroox. Metal 
Industry, London, Vol. 41, Nov. 25, 1932, pages 515-516. Attention is 


called to great amounts of non-ferrous metals, beside Cu and Al, that are used in 
electrification of main line and interurban and streetcar lines. Ni, Zn, Pb, Sn 
forming greater part of electrification programs of several countries with the amount 
of metals involved are briefly discussed. Ha (9) 

All-Welded School Building. A. H. Wetru. Welding Engineer, Vol. 17, 
Nov. 1932, pages 32-33. Erection of a building 140 x 89 ft. and a height of 
3i ft. is described; it took 15 working days. An itemized cost account (except 
electric current) is given; the total cost per ton of stecl was $8.03. Ha (9) 

A Talk about Steel. T. W.. Wits. Journal Institution of Production 
Engineers, Vol. 12, July 1933, pages 295-308. The characteristics and 
methods of treating tool steels are described—mainly as they concern the machine 
shop supervisor. JCC (9) 


* Dr es hUcr l(t rttlC le LLU 


, hed - es 








HEAT TREATMENT (10) 


Salt Baths Have Not Kept Pace with Other Heat-Treating Methods. Sam Tour. 


Iron Age, Vol. 130, Sept. 22, 1932, page 462. Extension of use of salt 
baths has not continued during the past 5 years at the rate comparable with pre- 
ceding 5 years. States the cause of the conditions. Also briefly describes the 
‘*‘Hultgren’’ type of salt bath and the controlled atmosphere type of Globar heated 
electric furnaces, VSP (10) 

Heat Treatment of Rope Wire. R. Saxton. Mechanical World & Engi- 
neering Record, Vol. 93, June 30, 1933, page 621. Objects of heat treat- 


ment in rope wire manufacture are to remove the stresses set up by previous hot 
or cold work, and to produce a uniform grain size giving high tensile strength and 
and the pan or pot method for heat 
the crystal size should be medium. 

Kz (10) 


ductility in the finished wire. ‘‘Patenting,’’ 


treatment are discussed. For high-strength wire 





Is Your Heat Treating Plant 
Up-to-date? 


This section digests the world’s heat treat- 
ing practices. 





Effect of Heat Treatment on the Forming Properties of Aluminum Alloys. 
|. A. Nock, Jr. Metal Stampings, Vol. 5, Apr. 1932, pages 261-266. 
Working characteristics and mechanical properties of Al alloys such as duralumin, 
5S, 51S, ete., are improved by heat treatment. Annealing, which softens the 
illoy, is accomplished by heating to 650°F. or 800°F. and cooling slowly. Solution 

treatment, which increases tensile strength and hardness, is carried out by 
eating tu 925°-970°F. and quenching. Precipitation heat treatment, or aging, 
usually carried out at 250°-320°F. This results in an increase in tensile strength, 
ld-point, and hardness, with a decrease in ductility. Annealing is done in an 
atmosphere. For light to medium sections, solution heat treatment is usually 
rried out in a bath of fused NaNOg. Heavy sections are more advantageously 
ited in air furnaces. Aging may be done in fan-equipped ovens heated by steam 
or electricity. MS (10) 
The Heat Treatment of Gage Steel. F. A. W. Livermore. Mechanical World 
ngineering Record, Vol. 92, Oct. 21, 1932, pages 381-383. Ideal heat 
ment conditions would be realized if it were possible to transmit simultaneously to 
particle of the steel a given amount of heat in a given time. Mass phenomena 
imit the approach to this ideal are discussed. In the heat treatment of gage steel 
hange of austenite to martensite resulting in an expansion, or of martensite 
arlite with a contraction, are of importance. An experimental furnace is de- 

d. Tools were quenched from 750°C. with whale oil at about 25°C. Speci- 

a heated to 260°C. and cooled in whale oil gave the best results. The approach 
overy of original dimensions after tempering is shown in the following table: 
Before hardening After hardening 


After tempering 
CLOUT. <ci:stncdutbmanaanilionaisinnine © cme 


1.2010 1.2002 

| Clu@  SERIOR sccdihedetshsasiinnns 1.2169 1.2172 1.2168 

( CE hcnedtennistemnemandcion 1.4642 1.4649 1.4643 
Kz (10) 





Preserving Surface During Heat Treatment. J. \W. Urguuart. Mechanical 
World & Engineering Record, Vol. 92, Nov. 11, 1932, pages 457-458. 
Bright steel immersed in a salt bath is instantly covered with an oxygen-excluding 
envelope. The surface continues to be protected until the pieces are immersed in 
the quenching tank. 


Kz (10) 
Heat Treatments of Nickel-Chromium Stainless Steels. (Traitements thermiques 
des aciers inoxydables au nickel chrome.) A. Micuer. Revue du Nickel, 


Vol. 3, July 1932, pages 105-108. Two objects for heat treating austenitic 
stainless steels: (a) the solution of all phases into austenite; (b) the release of 
stresses. The velocity of cooling after the solution treatment must be such, and any 
further reheating made in such a way, that no carbides may precipitate. Carbides 
originate usually at grain boundaries and lead to intercrystalline corrosion. A C con- 
tent lower than 0.04% is the best preventive against intercrystalline corrosion. Cr, 
W, Mo, V, Si, Ti, Al, are added to steel of the 18-8 type to prevent intercrys 
talline corrosion. It is not yet known if their effect is that of the formation of the 
§ phase or of carbides. The presence of the § phase is not a sufficient and neces- 
sary condition for resistance to intererystalline corrosion. AH (10) 


Effect of Furnace Atmosphere on the Hardening Properties of Steel. (Ugnsatmos- 
farens inverkan pa hardbarheten hos stal.) Bencr KyerrMAN & Ivar Boum. 
Jernkontorets Annaler, Vol. 117, May 1933, pages 243-261. Laboratory 
investigations showed that with excess air stronger case hardening occurred than 
with a deficiency. The former condition did not give complete carburization. Hence 
the preheating to hardening temperature should take place in a reducing atmos- 
phere but the hardening should be concluded with a short oxidizing period. Prac- 
tical tests on the hardening of inner rings for roller bearings resulted in the follow- 
ing recommendations for case hardening: Cold rings are charged into the furnace at 
830°C. The charge cools the furnace to 680°C. in 10 min. An air/gas ratio of 
3.5 is then maintained until 800°C. is attained, when the flow is cut to 
two-thirds. About 5° before the hardening temperature is attained the air/gas 
ratio is increased to 7.0. This ratio can be controlled solely by the appearance of 
the material. It is important to avoid too high an air/gas ratio. HCD (10) 


Free-Wheeling Rolls Must Withstand Severe Shocks. K. L. Herrmann. 


gas 


M achin- 
ery, Vol. 38, Aug. 1932, pages 881-885. Chromium steel S.A.E. 52100 
is used for the rolls. Rods are first spheroidized. Considers heat treating which 
brings them to 57-59 on Rockwell C scale. Considers tempering and testing. 


RHP (10) 
New Heat Treatment for Carbon Steel Locomotive Castings. A. W. Grecc. 
Iron Age, Vol. 131, Feb. 2, 1933, pages 192-193, adv. sec. page 18. 
Describes treatment which involves quenching in water followed by drawing, a prac- 
tice hitherto not permitted by railroads for such castings. Gives details of practice 
followed at the plant of Bonney-Floyd Company, equipment used and high physical 
properties obtained. VSP (10) 
Heat Treatment of Cast Iron. H. Bornstein. Metal Progress, Vol. 24, 
Aug. 1933, pages 31-35. Annealing of cast iron is conducted to relieve stresses, 
soften or machining, or for malleableizing. The effects of various heat treatments 
are discussed and hardnesses obtained are shown graphically. Nitriding is_ briefly 
discussed. WLC (10) 
Receipts for Treating Steel. Mechanical World & Engineering Record, 
Vol. 92, Sept. 16, 1932, page 266. To prevent high-speed steel tools from 
warping secure (1) uniformity in heating and (2) avoid rapid initial heating by 
using a liquid heating medium, (3) avoid irregular. quenching by employing a 
heated bath instead of oil or air. At 595°-650°C. the tools cool evenly with a 


rate of heat extraction corresponding to the conductivity. Below this temperature 
quench in oil. Kz (10) 





Bright Annealing Furnaces 
Hand Operated or Conveyor Type 


remarkably 
low hydrogen 


consumption 


LLUSTRATED above is a 

highly successful installa- 

tion of a Hayes Bright An- 

nealing Furnace, Type LR, 

with hydrogen control of 
atmosphere, maximum tem- 
perature 2000°F. For tem- 
peratures up to 2400°F., we 

supply the Type HG with 

’ “Certain Curtain” control of atmosphere. 


Furnaces are suited to bright annealing non-ferrous metals, flat or hollow silverware, 
radio tube parts, etc.; copper brazing or silver soldering, brazing tungsten carbide 


tips on machine tools. 


— Pp 





eb oxidation, improves products, saves cost of pickling and cleaning, increases 
ductility and thus facilitates subsequent reducing or forming operations. 


Send for Complete Details 








c.i. 
HAYES 
INC. 
Makers of Electric 


Furnaces . . Est. 1905 


129 Baker Street 
Providence, R. I. 
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Deoscillator Control — 


is Better Control 





THE FOXBORO DEOSCILLATOR 


Waen ADDED to any pyrometer controller, the 
Foxboro Deoscillator will: 


@ Give anticipatory control action. 


@ Correct the effects of process lags in the 
system. 


@ Eliminate hunting and over-controlling. 


There is no more simple and inexpensive method 
of improving pyrometer control than the Deoscil- 
lator. It is built to give years of service without 
maintenance expense. 


If you have a pot furnace or similar operation in 
which lags cause excessive over-controlling and 
hunting, you should try a Deoscillator to over- 
come this condition . . . Write for one of these 
instruments—you may have it on a trial basis 
without obligation. 


P. D. 186 gives a complete description of this 
new aid to pyrometer control. 


THE FOXBORO COMPANY 


FOXBORO, MASS., U, S.A. 


0) 510) 5 


THE COMPASS OF. /NDUSTRY 
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Hardening (10a) 


Production Problem Solved by Continuous Liquid Heat Treatment. \W. Gorvon 
Park. Iron Age, Vol. 129, Feb. 1932, pages 444-445, Adv. sec. page 26. 
See ‘‘Continuous Liquid Heat Treating Process,’’ Metals & Alloys, Vol. 3, Aug. 
1932, page MA 248. VSP (10a) 
Apparatus for Hardening Delicate Work. Hunert R. Scumipt. Machinery, 


Vol. 38, July 1932, pages 842-843. Illustrates and describes a device for 
holding small materials while heat treating. Deals primarily with a device for 


holding latch needles. RHP (10a) 
Hardening of Pocket and Table Knives. (Karten von Tisch- und Taschenmessern.) 
Re1ser & Rapatz. Anzeiger fiir das Berg-, Hiitten und Maschinenwesen, 


Vol. 55, Jan. 20, 1933, page 7. The blade of a table knife is hardened at 
dark-red heat by dipping it in water in an oblique direction with the back of the 
blade touching the water first. It then is drawn at violet or blue. 6 or more 
blades are held together with tongs. In drawing, the knives bend easily since the 
thin edge is at temperature sooner than the back. This might be avoided by draw- 
ing in salt baths. RV (10a) 

Three More Letters About Magnetic Hardening. H. J. Wizster, Yostnaru 
MatuyaMa & Ep. G. Hersert. Metal Progress, Vol. 23, Mar. 1933, pages 
46-49. Wiester and Kussmann tested a 0.72% C steel, heated to hardening 
temperature in a vacuum, quenched in water, and polished. After seasoning for 
several days it was subjected to a magnetic field of 7000 oersteds and tested for 
hardness, both pendulum and Rockwell. No increase was noted. No strengthening 
effect on an anneal at 100°C. was noted in other tests. Hardness increased 1.5 
units on magnetically treated and control specimens. Matuyama repeated Herbert’s 
experiments with negative results. A graph of local variations in hardness from a 
given point on a test plate is given. Age hardening curves of a 0.6% C steel and 
duralumin quenched from 790° and 500°C. respectively show no considerable 
effect of repeated magnetic treatment. Herbert points out that the Herbert pendu- 
lum measures hardness under load and takes account of elastic and plastic deforma- 
tion. The Vickers machine, which Matuyama used, measures plastic deformation 
only and is incapable of. measuring elastic changes which are principally involved in 
magnetic treatment. The air gap used by Herbert was 3. mm. Matuyama used a 
wider one, to which he attributes Matuyama’s lack of success. Herbert alleges that 
other workers have reproduced his results in spite of the inability of these cor- 
respondents to do so. WLC (10a) 

Interrupted Hardening of Carbon Steel. Dartrrey Lewis. Metal Progress, 
Vol. 23, Apr. 1933, page 49. An investigation of interrupted hardening ot 
an 0.8% C steel v.ire 0.192” diameter was recalled by Diergarten’s articie in Maren 
Metal Progress. Quenched from 1500°F. into a salt bath at 450°, this steel 
was fully austenitic and non-magnetic for 5 min. at this temperature and could be 
easily bent or formed in that interval. Hardness was C-25. At room temperature, 
hardness was C-59. The material transformed to martensite regardless of cooling 
speed. Shop value of the method was suggested to use in avoiding quenching strains 
by slow cooling from the salt bath. Also pressing and forming could be done while 
soft. Diergarten was unable to get good interrupted hardening of a similar ma- 
terial in % in. disks, quenched in oil at 480° and cooled in water. WLC (10a) 


Hardening of Special Cast Irons by Development of Martensite. LL. GuiLier, 
J. Gatinourc & M. Battay. Jron Age, Vol. 130, Sept. 29, 1932, page 497. 
Abstract translation of paper in Revue de Métallurgie, Nov. 1931. Results of 
quenching on physical properties and structures of special cast Fe compounded in 
crucible are discussed. VSP (i0a) 


Hardening an 8-ft. Gear-wheel. VWechanical World & Engineering Record, 
Vol. 93, Feb. 17, 1933, page 149. Illustrated discussion of hardening of : 
double-helical gear 8 ft. in diameter, having 180 teeth and 12” width of face by 
the ‘‘Shorter’’ process. Kz (10a 


Progress in Metal Hardening. Mechanical World & Engineering Record, 
Vol. 92, Oct. 7, 1932, pages 338-339. Deals with development of Shorte: 
hardening process, object of which is to harden wearing surface of hardenable iron 
and steel locally and to produce, by means of mechanically controlled heating and 
quenching media a hardened zone of metal. Hardening is effected by an oxy-acetylene 
flame, followed by a cooling jet to quench the heat imparted to the surface. ‘ 

Kz (10a) 


Treatment of High Speed Cobalt Steels. (Die Behandlung von Kobaltschnell- 
stahien.) Die Metallbérse, Vol. 22, July 2, 1932, page 835. Co renders 
the steel tough and heat resistant. Cutting speeds can be increased 15-30%. The 
hardening treatment is more complicated and shaping involves some difficulties. Fin- 
ishing treatment by grinding is indispensable. It is brazed to a carrier so that oniy 
the edge consists of Co steel. Hardening temperature — 1250°-1300° C., drawing 
temperature = 570°-600° C. EF (10a) 


Annealing (10b) 


Bright Annealing Furnace Installations Type Brown-Boveri-Gruenewald. (Blank- 
gliihofenaniagen Bauart Brown-Boveri-Gruenewald.) H. Naruustus. Zeitschrift 
Verein deutscher Ingenieure, Vol. 76, Dec. 10, 1932, pages 1221-1224. 
Often occurring oxidation of charge during cooling is prevented in Gruenewald-process 
by employment of an air-tight lid on annealing box by means of rubber gaskets 
which, however, are arranged in such manrer that they are out of range of heating 
zone and cooled by water. Constructive details of furnace temperature distribution 
in interior and control of atmosphere is described. By placing a dish with small 
ferro-manganese pieces and some linseed oil this furnace is suitable for bright an- 
nealing. Ha (10b) 


Blister Formation during Heat Treatment of Age-Hardening Aluminum Alloys. 
(Die Blasenbildung bei der Warmebehandlung aushartbarer Aluminiumlegierungen.) 
P. Brenner, F. SaverwaLtp & W. Gatzex. Zeitschrift fiir Metallkunde, 
Vol. 25, Apr. 1933, pages 77-80. Formation of blisters on annealing com- 
mercial Al alloys—13 alloys generally of the duralumin iype—is dependent on 
both the annealing conditions and the composition of the alloy. Blister formation 
is aggravated by salt-bath annealing, relieved by annealing in vacuum or in argon; 
it is aggravated by polishing and by working. The blisters are aligned in the diree- 
tion of rolling, and seem localized at points in which the poly-eutectic occurs. The 
formation of blisters is explained by the gas content, especially the H content, 
of the metal. Illustrated by numerous pictures of blisters. RFM (10b) 


Research in Bright Annealing Brass and Other Metals. Metal Industry, N. Yo 
Vol. 31, Jan. 1933, page 16. Report by the American Gas Association of the 
progress made in 1932 in bright annealing metals. PRK (10b) 


Large Castings Improved by Air Cooling. T. N. Armstronc. Metal Progress, 
Vol. 23, Apr. 1933, pages 33-35. Medium (0.30) C steel and alloy cast- 
ings used for naval purposes are discussed. The effects of double annealing on the 
physical properties are contrasted with those for quenched and tempered steel. Not- 
malizing (air quenching) is used for large castings where liquid quenching is im 
practical. The treatment given is normalizing from 1700° to 1800° F., and tem- 
pering to required ductility, 1100° to 1250°. The castings are prevented from 
cooling below 600°, except after final tempering which is done in the furnace. 
26 ton rudder frame casting was given this treatment without warping or cracking. 
A spheroidizing treatment for castings over 0.30% C improves ductility. The treat- 
ment is the same as given above with a prolonged anneal at 1250° to 1300° after 
normalizing. WLC (10b) 
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Case Hardening & Nitrogen Hardening (10c) 


Case Hardening Steel; Modern Electrical Methods. Joun Dum™Metow. Elec- 
trical Review, Vol. 113, July 28, 1933, pages 115-116. Outline of eyaniding 
and nitriding processes, with special reference to the latter, and brief description 
of the equipment used. MS (10c) 

Gaseous Cementation of Steel. E. C. Coox. Heat Treating & Forging, 
Vol. 18, Sept. 1932, pages 531-534; Oct. 1932, pages 588-590, 608; Nov. 1932, 
pages 642-644. Review of the work of Bramley and his associates published 
in Iron and Steel Institute, Carnegie Scholarship Memoirs, v. 15-18, 1926-1929, 
with comments based on practical experience in commercial carburization. Describes 
first the laboratory apparatus used and discusses the nature of the tests. Bramley 
observed that when CO is used as the carburizing gas, presence of moisture, even 
in traces, has a deleterious influence. He did not study effect of moisture in gases 
other than CO. R. G. Guthrie, however, recommends a low moisture content when 
hydrocarbon gases are employed as the carburizing agent. Although Bramley con- 
eludes that gas flow should be reversed during cementation period, successful com- 
mercial installations show that reversal of flow is unnecessary if flow of gas is 
uniform and at the proper rate and temperature for the gas in question. It was to 
be expected that as Bramley found a considerable flow of CO was necessary to 
obtain carburizing at the maximum rate possible with it, Bramley’s results with 
regard to CO saturated with CilgCgH;5 are in complete accord with American prac- 
tice. In this case, increase of flow, beyond a certain point, proves a deterrent to 
suecessful carburizing rather than a favorable factor. MS (10c) 


Quenching (10d) 


Transformations During the Hardening of Steel. (Uber die Umwandlungen bei der 
Stahihartung.) F. Wever. Zeitschrift fiir Metallkunde, Vol. 24, Nov. 1932, 
pages 270-275. Includes discussion. Paper before the Deutsche Gesellschaft fir 
Metallkunde, June 26, 1932. A summury of Wever’s work. (See Metals & Alloys, 
Vol. 2, page 9; Mitteilungen a.d. Kaiser-Wilhelm-Institut fiir Eisenforsch- 
eng, Diisseldorf, Vol. 14, 1932, pages 71, 85.) RFM (10d) 

Quench Cracks in Forgings. Bernarp Tuomas. Heat Treating & Forging, 
Vol. 18, Oct. 1932, pages 577-579. Discusses conditions leading to the oc- 

irrence of quenching cracks and means for their prevention. Among factors causing 

icks are patches of scale on surfaces; burns; laps; seams; piping; segregation; 
ipe of piece, such as presence of sharp angles, shoulders, and corners; small 
iss; and unsuitable composition. MS (104d) 

Effect of ‘‘Facing’’ on the Cooling Velocity of a Specimen During Quenching. 

Sato. Kinzoku no Kenkyu, Feb. 1933, pages 63 to 70 (In Japanese) ; 
nce Reports Tohoku University, Vol. 21, 1932, pages 564-574. 

method of quenching, which has been the practice of Japanese cutlery makers 

1 long time, is to face the surface of the specimen to be hardened with a 

ure of ‘‘tonoko’’ i.e. the very fine powder from a razor whetstone and water, 

| to dry the specimen prior to the quenching operation. This process is said to 

bsolutely indispensable to obtain a perfect hardening. Since ‘‘tonoko’’ is pow- 

| elay slate and a poor conductor of heat, a coating of this material even 

th a very thin layer, may at first be thought to have the effect of preventing 

juick cooling of the specimen. Cooling curves were taken automatically during 

nching by means of special apparatus, and it was confirmed that a more drastic 

1nd uniform quenching may be effected in the case of specimens with facing than 

in the ease of those without facing. An unfaced specimen heated to a high tem- 

perature is, when quenched, at once covered with a vapor envelope given off by the 

cooling medium, and as the vapor is a poor conductor of heat, the cooling of the 

specimen is thereby greatly retarded, until the envelope begins to break and a 

direct eontaet of the specimen with the cooling medium takes place; then an 

abrupt inerease in the cooling velocity which is indicated by a break in the tem- 

perature-time curve results. Faced specimens are never enveloped by vapor film and, 

fore, their cooling is very rapid and uniform throughout the specimen. Thus the 

echnique of quenching steel specimens with facing is very useful; it gives them 

an intense and uniform hardening. KT (10d) 

Water-on-Oll for ‘‘Graded Hardening.”’ R. Kimara. Metal Progress, V0). 
23, June, 1933, page 46. C and low alloy steels hardened 1st in the water 
layer of a water-on-oil bath, for a definite time, then dropped in the oil layer 
below, show greater hardness than obtainable in water alone. The oil is specially 
refined so as to settle immediately even on vigorous stirring. A table shows the 
increase in hardness of 3 steels, including a 5.5% W steel usually very brittle on 
hardening, but very tough after hardening in the combination bath. Drawing is 
sometimes unnecessary after such hardening, fine grain and toughness being obtained 
without further treatment. The results agree with Diergarten’s theory of ‘‘graded 
hardening.’’ Slow cooling transforms the retained austenite directly into a tough 
structure of ferrite and cementite. WLC (10d) 

Temperature Control of Quenching Baths-Discussion. E. E. Haris. American 
Machinist, Vol. 76, Apr. 7, 1932, page 461. Discussion of R. H. Ure’s 
notes on the above in American Machinist, Vol. 75, page 968. Oil quenching 
baths present a real fire hazard. Flash point on most oils when new is from 200° C. 
up. Burning points from 20 to 30° C. higher. Gives a table of flash and ignition 
points of quenching oils. Briefly discusses hydrogen occlusion, and plating of springs. 
Controlled electroplating processes do not mean prohibitive costs. RHP (104d) 


Aging (10f) 

_ Age Hardening in Low Carbon Strip Steel. Eart B. Wuirremore. Transac- 
ftons American Society for Stcel Treating, Vol. 21, June 1933, pages 571- 
“ “3 This article previously abstracted from Metal Progress, Vol. 22, Oct. 

o2, pages 50-52. See Metals & Alloys, Vol. 4, Oct. 1933, page MA 321. 

A lew 6 WLC (10f) 
as it nternal Stress Heat Treatment. Cuartes W. Briccs. Transactions 
: merican Society for Steel Treating, Vol. 21, May 1933, pages 424-434. 
neludes discussion. See Metals & Alloys, Vol. 4, Oct. 1933, page MA 321. 


Rapid : WLC (10f) 
Vol = Aging of Hot Steel Test Piece. Koraro Honpa. Metal Progress, 
%. 23, May 1935, pages 41, 43. Offers as an explanation of the serrated 


stress-strain diagram of sieel tests bars pulled between 109°-300° C. that since 
a eae accelerated by increase in temperature, age hardening follows rap- 
=e a he first yielding of the specimen, thus producing a higher yield point as 
tained with « os. The same type of serrated stress-strain curve would be ob- 
perature in . ich materials that age harden after cold work and the range of tem- 
tee ra Me ~ such serrated curves were obtained would depend upon the rela- 
Influence of °. aging and yielding at those temperatures. WLC (10f) 
ductivity of M tevious Treatment upon Mechanical Properties and Electrical Con- 
mechanischen nan Sielde Alloys. (Der Einfluss der Vorbehandlung auf die 
haltigem Al genschaften ‘und die elektrische CLeitfahigkeit von Magnesium-silizid- 
uminium.) G. Grune & F. Vaurew. Zeitschrift fiir Metallkunde, 


Vol. 25 le 
Osea pit 1933, pages 84-88. The alloy Aldrey, containing 0.61% Si, 


in tables Bray in Mg, the rest Al, was studied. Data were obtained, shown 
“Ete a Dy curves, fe onsile ong > j -lectric -on- 
ductivity as fun for tensile strength, elongation, and electrical con 


ctions of time of aging after quenching; agin formed at 

roo n ; aging was perfo a 

and cold-arewie’ og! at 155° C. after simple quenching and also after quenching 

suitable materiti t is concluded that Aldrey aged at room temperature is not a 

quenching, eold-d for electrical conductors, but that a treatment consisting in 
, “drawing, and aging supplies a suitable material for this purpose. 


RFM (10f) 
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1.HUMP 
2. Rate of Heating 
3. VAPOCARB 


Right now 
for cost cuts. 


when everybody is keen 
. an improvement in the 
famous Hump Method for hardening 
offers new savings on tools and dies. 


A new furnace atmosphere, the Vapo- 
carb Atmosphere, now fully protects all 
surfaces; while work is heated at an 
automatically controlled rate... to a 
quench point clearly indicated by the 
well-known Hump. Gives complete, 
triple control . a timely, cost-saving 
achievement in hardening. 


1. With Hump chart control, the work 
signals the hardener when to quench 
. . . for the exact structure required. 


2. With automatic control of rate of 
heating, the ability of the work to absorb 
heat governs the heat input .. . holds 
distortion inside normal tolerances . . . 
avoids breakage. 


3. With the new Vapocarb atmosphere, 
every piece comes from the open furnace 
clean: no scale; no pits; no decarburiza- 
tion. Quench efficiency is increased .. . 
greater depth of hardness for a given 
quench point 
given depth. 


or finer grain for a 


Control of hardening is at last complete. 
} Equipment pays for itself usually within 
| a few months. Waste is stopped. 
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Write for Bulletin L-960-L 
“Triple Control Hump Method 
For Hardening” 






LEEDS & NORTHRUP COMPANY 
4925 STENTON AVENUE PHILADELPHIA, PA. 





LEEDS & NORTHRUP 





VAPOCARB-HUMP HARDENING AVOIDS NEEDLESS TOOL EXPENSE 
1-321la 
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The One Way to 

Know the 

Corrosion - Proof 
Quality 

of Your Stainless 


Welding Rod 


Y the test shown in 

this unretouched 
sna 8 one of the 
country's largest refineries 
made choice of stainless 
electrodes for important 
welding. Its engineers laid 
down 7 well-known brands 
of rod on a short bar, 
machined them flat and 
put them through a series 
of acid baths, without 
pre-treatment. You see 
how each stood the at- 
tack. 


MAURATH 
Stainless Rod Stood 
the Acid Attack 
without a Flaw 


The arrow indicates the 
weld made with a 
MAURATH Stainless and 
Heat-Resisting Electrode. 
lt is the wholly satisfac- 
tory answer to your stain- 
less welding problems. Be- 
sides, MAURATH rod lays 
down easily, flat, vertical 
ab m_ or overhead. It's as free- 
iG ope < flowing and sputter- 
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JOINING OF METALS & ALLOYS (11) 
Welding & Cutting (11c) 


Automatic Welding of Automobile Stampings. A. F. Davis. Metal Stampings, 
Vol. 5, Apr. 1932, pages 253-256. Points out that automatic are welding 
premotes the use of steel stampings in the automotive industry. Illustrates typical 
welded stampings and modern welding equipment therefor. MS (llc) 

Electric Arc Welding. N. Grant Datton. Transactions South African In- 
stitute of Electrical Engineers, Vol. 23, Nov. 1932, pages 310-326. Re- 
sistance-, butt-, spot-, seam- and are welding are outlined. Under latter class: 
the Zerener between C and C process, the Benardos between metal and C process, 
and the Slawianoff between metal and metal are process are included, also auto- 
matie welding processes and their applications. A discussion follows. WHB (lle) 

Discussion of Papers Presented at New York Section Meeting Held on Dec. 13, 
1932. W. P. Currey. Journal American Welding Society, Vol. 12, Jan. 
1933, pages 15-16. Discussion of papers read at Dec. 13, 1932 Joint Meet- 
ing of New York Section, American Welding Society and the Petroleum and Power 
Division, American Institute of Mechanical Engineers. An interesting example of 
corrosion and erosion of welded piping is described. TEJ (lle) 

Investigation on Thin Walled Tubes Welded according to Arcatom Methed. 
(Untersuchungen an diinnwandigen, nach dem Arcatom- Schweissverfahren ver- 
schweissten Rohren.) W. Franke. Zeitschrift fiir Flugtechnik und Motor- 
luftschiffahrt, Vol. 24, Mar. 28, 1933, pages 170-172. Welding of air- 
plane parts is discussed with special reference to successful application of Arcatom 
method. GN (Llc) 

Pipe Welding. J. J. Cummincs. Welding Engineer, Vol. 18, Apr. 1933, 
page 26. Some observations on proper procedure of large pipe jobs, testing 
and supervision are discussed. Ha (1l1c) 

Position Finder Facilitates Welding of Heavy Pliing. A. F. Davis. Journal 
American Welding Society, Vol. 12, Jan. 1933, page 30. Description of 
a novel method used to facilitate handling and welding heavy steel piling. 11 

TEJ (11c) 
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All-Welded Steel Condensers. Crerus F. Fox. Power, Vol. 76, Nov. 1932, 
pages 230-231. Prize winning paper in Lincoln Arc-Welding Prize Competition. 
Replacement of castings by steel plates, arc-welded, made a gross saving of 41% 
in the cost of construction of the surface condenser for a 35,000-kw. turbine. 
Cost data are given. AHE (1l1c) 

Sales Advantages of Welded Products. J. J. Frecuter. Journal American 
Welding Society, Vol. 12, Jan. 1933, pages 16-17. Paper presented at 
Annual Meeting, International Acetylene Association, Philadelphia, Nov. 1932. 
Simplified design, speed in preparation for production, low cost of preparing for 
production, good appearance, durability and low production costs are good selling 
points of a welded article. TEJ (11c) 

Arc Welding is Penetrating New Construction Fields. B. Fercuson. Journal 
American Welding Society, Vol. 12, Mar. 1933, pages 12-13. A brief 
description of the construction of an all welded steel water storage tank of 6,000,- 


000 gal. capacity. Over 700 tons of steel were welded together. TEJ (11c) 
Some Notes on Welding Aluminum and Duralumin. A. Eyes. Mechanical 
World & Engineering Record, Vol. 91, Mar. 4, 1932, page 228. For 


joining Al fusion welding is the more satisfactory method while the problem of 
welding duralumin has not been finally mastered. In arc-welding of Al and its alloys 
the electrodes are usually of the flux-coated type and success depends a great deal 
on the use of a suitable flux. Discussing methods and technique of welding pre- 
heating of Al castings to 500°-750° F. is desirable. For best results in duralumin 
heat treatment (900° F.) after welding and quenching are essential. If joining 
duralumin in structural work, riveting is preferable. Kz (llc) 
Welded Steel Underframes for Railway Wagons. S. E. Evans. Welder, 
Vol. 4, Apr. 1933, pages 25-27. Describes test of a welded steel underframe, 
showing advantages of this type of construction over that usually employed. 
TEJ (11c) 
A New Fabrication Job. De Witt Enpicort. Journal American Welding 
Society, Vol. 12, Jan. 1933, page 31. How a welded steel assembly was 
substituted for a cast iron cylinder head. TEJ (11c) 
Making Four Hundred Welded Steel Pulleys a Day. M. L. Eckman. Machinery, 
Vol. 38, Apr. 1932, pages 576-579. Describes and illustrates processes in 
manufacture of pulleys by Barry Mfg. Co., Muscatine, Iowa. Outstanding features: 
hexagonal hub, tubular construction, assembly by Federal resistance welding equip- 
ment. Pulleys range in diameter from 3” to 72”. RHP (llc) 
Welded Reservoir. K. S. Gurevicu. Azerbaidzhanskoe Neftyanoe Khozy- 
aistvo, Jan. 1933, pages 70-74. (In Russian.) A number of methods adopted 
in the United States for welding large size oil containers are discussed. AAB (11c) 
Welded Tank for Highly-concentrated Caustic Liquid. (Ein geschweisster Behalter 
fir hochkonzentrierte Lauge.) E. Grecer. Der Autogen Schweisser, Vol. 5, 
Oct. 1932, pages 218-221. Investigations on caustic embrittlement of boilers 
have shown, that these defects, depending on the caustic concentration of boiler 
water, originate at places of highest stress where boiler material has been cold 
worked. Article gives particulars on a method employed for oxy-acetylene welding 
of a tank for highly-concentrated lye. The weld proved to withstand caustic em- 
brittlement successfully. Kz (11e) 
Rating Metallic Arc Electrodes. J. B. Green. Welding Engineer, Vol. 18, 
Feb. 1933, pages 16-17. Selection of welding rods is usually made according 
to property of weld to be made. Physical properties of weld metals and present 
testing methods are discussed. Unification of tests and specifications is recom- 
mended. Ha (llc) 
Modern Weld Testing. J. B. Green. Welding Engineer, Vol. 18, Jan. 1933, 
pages 25-27. Preparation of samples for testing welds by mechanical and radio- 
graphic tests according to rules of A. S. M. E. Boiler Construction Code is de- 
scribed and its importance for procedure control e.aphasized. Several test results are 
given. Ha (11c) 
Repairing Castings by Fusion Welding. (La Réparation des Piéces de Fonderle 
par Soudure Autogéne.) Henri Gereeaux. Bulletin de l’Association Tech- 
nique de Fonderie, Vol. 7, Jan. 1933, pages 2-15. Principles of welding steel, 
cast Fe, Cu and Al alloys. Welds should be considered as small castings. Oxidation, 
shrinkage, and contraction must be taken into account. Cooling rate affects struc- 
ture of the weld and the adjacent metal. In welding cast Fe the deposited metal 
should be a cast Fe. A chloride mixture is used as a flux in Al welding. This flux 
must be thoroughly removed after welding to prevent corrosion. WHS (llc) 








WORKING OF METALS & ALLOYS (12) 
Melting & Refining (12a) 


Function of Aluminum in Deoxidation of Steel on Basic Slag. (La funzione dell 
’Alluminio nella disossidazione dell-accialo su scoria basica.) G. Guzzon1. Allu- 
minio, Vol. 1, Nov.-Dec. 1932, pages 355-360. Action of Al, as well as 
other deoxidizers, an basic steel is reviewed, and equilibria of FeO, Fe, in presence 
of Al, C, Mn, Si, calculated, by means of law of mass action. Al is the most 
efficient deoxidizer, as 0.1% Al will reduce FeO content to 0.00145%; in 
comparison, same amounts of C, Mn, Si, reduce FeO to 0.125, 1.19, and 0.082%. 
However, for some purposes Al has an injurious effect, i.e., on heat treatment, 


cold-rolling, and wire-drawing. AWC (12a) 
Some Experiences in Making Rimming Steel. H. D. Hisewarpv. Fuels & Fur- 
naces, Vol. 10, May 1932, pages 323-332, 355. Relates some experiences in 


cases where rimming steel was used for low C steels. As a general rule it may 
be said that in making rimming steel 0 must be freely served to the metal to 
ensure the proper quantity of gas being evolved in the mold. The method of making 
rimming steel by acid and basic excess of pig methods is described, and the in- 
fluence of rate of teeming, thickness of mold, application of Al discussed with 
illustrations of defects in the structure due to wrong procedures. Ha (12a) 


Oxides in Metal Castings. (Oxyde Im Metallguss.) F. HOune. Zeitschrift fiir 
die gesamte Giessereipraxis, Vol. 54, Jan. 8, 1933, pages 13-14; Jan. 22 
1933, pages 35-36; Feb. 19, 1933, pages 78-79; Mar. 5, 1933, pages 103-104. 
After general theoretical remarks on deoxidation of non-ferrous metal melts the 
various metals and alloys used for this purpose are considered. They have to meet 
the following requirements: (1) the heat of combustion of the deoxidizer must 
be considerably larger than that of the metal to be deoxidized, (2) a small excess 
of the deoxidizer should have no impairing effect on the properties of the decxidized 
alloy, (3) the oxide formed must slag easily. With reference to these points the 
deoxidizing properties of Mg, Al, Si, Mn, Zr, P, C are discussed. The deoxidation 
of the most common alloys, the oxides appearing and their elimination are reviewed, 
as Cu-Zn alloys, Cu-Sn alloys, Cu-Zn-Sn alloys, pure Cu melts, Cu-Ni alloys, 
Cu-Ni-Zn alloys, Cu-Al alloys, Mn-Cu alloys, Cu-Si-Zn alloys, special brasses, Al 
and Al alloys. In all cases it is. shown that for avoiding oxidation of the metal it 
is necessary to carefully cover and carefully meit the bath. To eliminate oxides 


formed the addition of the deoxidizers discussed is sufficient. GN (12a) 
Deoxidizers For Brass Alloys. Cuartes Vickers. Foundry, Vol. 60, Dec. 
1932, pages 20-21, 53. P, Mn, Al and Si are elements used chiefly as de- 


oxidizers for brass and bronze alloys. Each element may be used either for alloying 
or as a deoxidizer. P is largely used in manufacture of red and yellow brasses. 
VSP (12a) 
The Melting of Aluminum by Electricity. Geo. Turner. Metal Industry, 
London, Vol. 41, Dee. 16, 1932, pages 583-584. Russ-type furnace for 
melting and remelting Al is described, temperature control prevents overheating 
and keeps temperature at about 820° . Hearth-type and crucible furnaces from 
60 to 400 lbs. capacity are made. Ha (12a) 
Manufacture of Cast iron in the Rotary Pulverised Fuel Furnace. P. M. MAcNarr. 
Foundry Trade Journal, Vol. 47, Nov. 10, 1932, pages 286-288, 292. 
High temperatures involved in operation of a rotary furnace with pulverized coal 
facilitate slag operation and give a uniform product. Composition of iron is readily 
controlled. Melting cost including labor, depreciation, etc. compares favorably with 
cupola. OWE (12a) 
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Liquation as a Metallurgical Process and Equipment for it. (Das Seigern als 
metallurgische Operation und seine Hilfsmittel.) Max Motpennavuer. Metall 
und Erz, Vol. 30, Mar. 1933, pages 81-84, 103-112. Purpose of liquation 
processes is to separate alloys or mixtures into their constituents and isolate one or 
more of them. They cannot be used to separate eutectics or chemical compounds. 
They are especially suitable when there is a big difference in the melting point of 
the constituents. Three types of alloys or mixtures can be separated: 1. The 2 
metals are insoluble in each other in both liquid and solid state, for example Fe-Pb. 
They do not alloy and all Pb can be melted off except 2-3% which is held by 
surface tension. 2. The two metals are slightly soluble in both liquid and solid state, 
such as Pb-Zn. When separated by liquation the resulting Zn contains some Pb and 
the Pb some Zn. 3. The two metals are slightly soluble in the liquid state, such 
as Zn-Fe. An alloy, probably a chemical compound, of Zn with 10% Fe is formed. 
When Pb-Zn-Fe mixtures are melted three layers form. The top is Zn containing 
a little Pb, the middle spongy Fe and Zn, and the bottom Pb containing a little 
Zn. It is best to liquate these mixtures by raising the temperature. Pan, kettle and 
furnace processes are used. In fuel fired furnaces the low temperatures and close 
control which are necessary are difficult to obtain. Too much oxidation of the 
metals from the hot air takes place. Electric furnaces overcome these difficulties, 
have low operating costs, and produce better separations. Pb-Sn alloys can be 
separated into eutectic, Pb, and Sn, but the process is not important commercially. 
From hypo-eutectic Pb-Ag alloys eutectic containing 2.5% Ag can be obtained 
by liquating. Hyper-eutectic Pb-Ag alloys do not separate according to theory, 
but form an alloy of Ag and eutectic. Pb-Sb alloys containing’ less than 8% Sb 
should be treated by the Pattinson process, those with 8-26% Sb should be 
liquated in a furnace, and those with more than 26% Sb in a kettle. In general, 
if the eutectic exceeds the other constituent, the alloy should be liquated under 
rising temperature. If the metal with the lowest freezing point is heavier and 
predominates, the alloy should be liquated under falling temperature and the 
Pattizson process used. A furnace for liquating under falling temperature is 
described. It has a deep hearth and is oil fired. Several other examples of separating 


by liquating are described. CEM (12a) 
_Melting Losses in the Cupola Furnace—Manganese. Corin D. Azett. Foundry 
Trade Journal, Vol. 47, Nov. 17, 1932, page 305. Experience has shown 


that only by using a low hearth-temperature and a relatively high content of alumina 
and magnesia in the slag can irons be made possessing the qualities of the cold- 
blast irons. It was found that the Mn distributed itself in such proportions that 
the percentage concentrations in the molten slag and iron were approximately equal. 
In charcoal practice the concentration of the Mn in the slag is twice that in the 
iron. The use of synthetic slags composed, for example, from dolomite and bauxite 
makes it possible to eliminate S and prevent the loss of Mn. OWE (12a) 
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Desulphurization of Cast tron and Action of Sodium Carbonate on Molten Cast 
jron. (Contribution a l'étude de la Désulfuration de la Fonte et de |’Action de la 
Soude Carbonatée sur la Fonte en Fusion.) L. F. Girarper & R. LELIEvVRE. 
Bulletin de l’Association Technique de Fonderie, Vol. 16, Aug. 1932, pages 
467-475. Paper at World Foundry Congress, Paris, Sept. 1932. Fe + Nae 
COz — FeO + 2Na + C09; FegC + NagCOg = 3Fe + 2Na+ COeg + CO; 2C + 
NavC0g 2Na + 3C0. Metallic Na formed is extremely active and tends to 
vaporize at the temperaiure of the molten cast Fe. NagCOg added in a gyratory 
forehearth gives best results due to intimate mixture. Metallic oxides are reduced 
by the Na. Cupola slag and Na slag react in the ladle to free S which enters the 
cast Fe. Mng0q will also tend to prevent desulphurization. 28 references. 

’ WHS (12a) 

Stainless Production; Equipment and Method of Manufacture. E. C. Smitn. 
Blast Furnace & Steel Plant, Vol. 20, June 1932, pages 497-500, 509; July 
1932, pages 593-595; Aug. 1932, pages 652-654; Sept. 1932, pages 715-717. 
Paper read before the American Iron & Steel Institute, May 19, 1932. See 
Metals & Alloys, Vol. 4, Aug. 1933, page MA 261. MS (12a) 

Cupola vs. Electric Melting of Gray tron in a Specialty Foundry. E. A. Wiser. 
Metals & Alloys, Vol. 4, June 1933, pages 75-78. The author has found 
that the electric furnace fits the needs in melting speciaity gray Fe where require- 
ments vary from day to day better than the cupola. Melting 50% borings, the cost 
is less for electric furnace by $2.00 per ton. The quality of high test Fe is much 
better and easier to control. Standard mixtures and physical properties of cupola 
and electric furnace Fe for-various types of castings are tabulated. Some instances 
of steel replaced by high strength cast Fe are illustrated. The melting practice is 
deseribed. WLC (12a) 

The System tron-lron Sulphide-Manganese Sulphide-Manganese. (Das System 
Eisen-Eisensulfid-Mangansulfid-Mangan.) R. Voce. & H. Baur. Archiv fiir das 
Eisenhiittenwesen, Vol. 6, May 1933, pages 495-500. The samples were 
melted under No, Mn being added to Fe-S alloys as the latter were more fluid than 
Mn-S alloys. Alloys up to 30% S and 35% Mn were studied. Two diagrams of 
the system Fe-FeS-MnS-Mn are shown as well as several sections through these dia- 
grams. According to these diagrams, in steels containing S and Mn the § is mainly 
combined with Mn, and the structures would indicate that MnS, contrary to FeS, 
does not cause brittleness. SE (12a) 

Desulphurization of Steel in the Coreless Induction Furnace throngh Alkalies. (Die 
Entschwefelung von Stahi im kernlosen Induktionsofen durch Alkallen.) H. Sircev. 
Stahl und Eisen, Vol. 22, June 22, 1933, pages 646-652. By means of 
alkaline slags it was possible to desulphurize 20 kg. melts of steel in an induction 
furnace from a content of 0.05% to 0.02% S. A. slag must be prepared which will 
dissolve NagCOg and §; such a slag was obtained by adding sodium silicate. 

SE (12a) 

Use of Acid Electric Furnaces in Steel Foundries. (Applications en fonderie 
d’acier des fours élect-',wes acides.) R. Lemoine. Bulletin de Il’ Association 
Technique de Fonderie, Vol. 16, Aug. 1932, pages 361-364. See 
Metals & Alloys, Vol. 4, Sept. 1933, page MA 294. WHS (12a) 

Basic Bessemer Practice in France. Engineer, Vol. 154, Dec. 23, 1932, page 


646. Summary of article in Revue de Métallurgie by F. Bicheroux en- 
titled ‘‘A New Process for the Dephosphorization of Pig Iron in the Basic Con- 


verter.”’ See Metals & Alloys, Vol. 4, Oct. 1933, page MA 323. LFM (12a) 
An Open-Hearth Furnace for Melting Cast-iron Borings. T. L. Joserpn & C. E. 

Woop. Foundry Trade Journal, Vol. 47, Aug. 25, 1932, page 114. 

See ‘‘The Open-Hearth Furnace as a Means of Recovering Cast Iron from Borings,’’ 

Metals & Alloys, Vol. 4, Oct. 1933, page MA 323. OWE (12a) 
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Casting & Solidification (12b) 


Die Casting Handbook. (Handbuch der Spritzgusstechnik.) Leorpotp FROMMER. 
Julius Springer, Berlin, 1933. Cloth, 6% x 9% inches, 686 pages. Price 66 RM. 
In the ‘‘Zeitschrift fuer Metallkunde,’’ Vol. 17, 1925, No. 8, and ‘‘Werkstatts- 
technik’’ 1926, Nos. 4 and 6, two articles by the same author were published 
remarking that they are parts of a book which will soon be available. Part of 
these articles, which the reviewer translated at that time, aroused considerable 
interest among the members of the Die Casting Committee of the A.S.T.M. Still 
we had to wait another 7 years for the final appearance of the book. ‘The author 
is to be congratulated on the outcome. 

The die casting industry has always been surrounded by an atmosphere of secrecy 
which in many cases may be explained in the manifold problems dealt with and 
the difficulty of solution. Those who have worked on the steady development of 
this indu3try will find most of this development of the last few years compiled in 
ihe book and in addition the results of the effort to find a scientific solution to 
explain the complicated streaming conditions of the molten metal in the steel die. 
(his is the contents of the first chapter 

(o clarify this chapter, all necessary formulas are developed in a separate chap- 
ter, Chap. 8. The results of this study may be summarized in short: To produce 
the best possible castings, the molten metal has to enter the die with a minimum 
velocity. In the die the metal has to be under a certain pressure and fill the cavity 
of the die in such a way that all air present may escape. The velocity of the 
incoming metal and the pressure inside of the die are dependent upon the alloy 
and the temperature of the metal-bath. Considering one alloy, increased pressure 
decreases the necessary metal bath temperature permitting lower die temperatures 
resulting in longer die life. 

The 2nd chapter deals with the die casting dies and their best way of building 
in regard to alloy, gating, venting, etc. Side and central gate dies are critically 
compared. 

Chapters 3, 4 and 5 bring in about 280 pages on old and new types of die 
casting machines, classifying them as—(a)—machines with a hot pressure chamber, 
(b)—machines with a cold pressure chamber. 

To the first group belongs the generally known plunger and gooseneck machines 
for the usual zine and aluminum die castings. The second group are mostly used 
for brass castings. Their increasing importance is not quite realized 

The upkeep of this type of 

less. 

Chapter 6 deals with Sn, Pb, Zn, Al, Mn and Cu alloys, usable for die castings. 
(he subject, mechanical inclusions in castings and metal bath like insoluble oxides, 
slags, reactions with the atmosphere and the influence of the compressed air on 
ie molten metal, is discussed and explained. Shrinkage and grain size conditions 
hrough rapid chilling and aging are dealt with. 

Many data in this part of the book are taken from the published work of the 
\. S. T. M. Committee B-6 on Die Casting. Of new and special interest are data 
n page 598 on Al alloys of the silumin beta type (12% Si, .5% Mn, 
'% Mg, balance AT) and the K. S. Seawater alloy which are castable without 
ron pick-up on the machine with a cold pressure chamber. Also the Mg alloy 
Elektron’’ and Cu alloys containing from 58% to 82% Cu are dealt with. 

The 7th chapter deals with the finished casting, concerning the appearance, 
uniformity, size, miero and macro-structure, physical properties, etc. 

Here again most interesting are data on castings (test bars) giving physical 
roperties by different casting pressures. It is shown that impact and _ tensile 
trength inerease with increasing pressure and the grain size decreases with higher 
ressures, giving castings of greater density. Similar experiments have been made 
in the last years in quite a number of places in this country and it is to be 
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hoped that in the near future some of these results may be published. The same 
applies to the data on test bars, made of Cu alloys. The only papers on this 
subject in this country are by Charles Pack: ‘‘Press Casting,’’ Metals & Alloys, 
Vol. 3, Feb. 1932; ‘‘Die Casting Brass and Other Alloys,’’ Metal Progress, 
Vol. 20, July 1951. 

In a short review (and this one is already longer than I expected), I am afraid 
full justice can not be given to the author of such a voluminous book. When in 
the following lines I am attempting to criticize some of the shortcomings as I 
see them, it is well to recall that this is to be taken as my personal opinion and 
mostly given as suggestions. 

As far as theories are concerned, long years of tests on test bars and castings 
and information out of the field, will have to prove many of them (on our accel- 
erated tests like steam tests, salt spray tests, etc., we still have not enough data 
on hand to find a correlation between happenings in actual service and short-time 
tests). 

Dr. Frommer calls his book ‘‘A Handbook for Die Casting Practice.’’ As such, 
it also should contain chapters dealing with matters specially developed for die 
casting purposes. Thus a chapter on polishing, cleaning and plating of die castings 
in Zn and Al alloys, also the coloring process for anodically treated Al castings 
would be very desirable. Information on these subjects is available in some techni 
cal pamphlets of the New Jersey Zine Company and Aluminum Company of 
America. 

The best methods of analysis for the foundry and finished castings in Al and Zn 
alloys, etc. for impurities like .006 Pb, .005 Cd, .001 Sn, .06 Mg, ete. in 
alloys should be given, (Chemical Analyses-Spectroscope. ) 

Again a pamphlet of the New Jersey Zinc Company’s on Chemical Analyses of 
Zinc-Base Alloys may be mentioned and a paper of the Aluminum Research Insti- 
tute on ‘‘Standard Methods for the Sampling and Analyzing of Aluminum and 
Certain Aluminum Alloys’’ will be of interest. 

The literature used and referred to only in footnotes would be better placed 
in a bibliography at the-end of the book. 

On page 150, replacing of surface cracked dies and parts of same seems to be 
the only possible way out. Here atomic hydrogen welding is often a_ great 
money-saver. 

On page 154, a reduction of surface friction is possible by chromium plating the 
die before heat-treatment, gaining also a complete avoidance of scaling without 
packing. 

On page 156, recommending nitro-alloy steel for dies, it should be mentioned 
that only the mixture containing AlMo is usable for die casting dies and that the 
pessibility of denitriding and renitriding is absolutely the main point. (See 
Merten’s patent and also ‘‘Spot Softening A Nitrided Case’’ by Ashdown, American 
Machinist, May 24, 1933). 

In Table 12 on page 520 and Tables 11 and 12 on pages 528 and 529, the 
newly developed Zn base alloys by the New Jersey Zine Company which are now 
over 1% years in practical use are missing. The properties of these alloys make it 
unnecessary to still bother with zine base alloys containing tin. 

Page 621, Table 24, Pressures of 50 and 25 should be reversed in the respective 
columns. 

Page 642. The interesting studies on use of X-rays on die castings by Fink and 
Archer, A. S. S. T., Vol. 16, 1929, page 551 and Ancel St. John and Isen 
burger, A. S. S. T., Vol. 29, Part I, 1929, page 195, and the Jron Age, 
Vol. 125, 1930, No. 16, would have been worthwhile to mention. 

In conclusion, we can pay no higher compliment to this book than to say we 
wish a similar book were available in the English language and a translation, 
therefore, would be most desirable. F. J. Tobias (12b) -B- 
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Rolling (12c) 


A Specialized Mill Practice for the Stainless Steels. E. R. Jounson & R. 
Srerceson. Metal Progress, Vol. 22, Oct. 1932, pages 21-27. Abstract of 
a paper for the Buffalo Convention, A. S. S. T., Oct. 1932. Mill practice in the 
Central Alloy District is described. The special care and frequent cleaning opera- 
tions necessary in stainless steel strip production are due to the hardness of the 
material and the nature of the trade demand for it. Because of the continually 
increasing acceptance standards, methods of manufacture will continue to change 
frequently. WLC (12c) 


Electric Induction Roll Heater, KeNNeETH YOUNGHUSBAND. Rolling Mill 
Describes solenoid type. 

MS (12¢) 

Nikopol Pipe Mills. N. P. Besxktunenxo. Domez, No. 10, 1932, pages 

Plans and estimates of a pipe rolling plant to be built. 

(12¢) 


Journal, Vol. 7, No. 2, 1932, pages 89-92. 


13-20. In Russian. 





Keep Up With Modern 
Rollins Mill Practice 


For cold rolling watch also Sec- 
tion 12j “Cold Working.” 


The Abstracts 
will help you 





Roll Pressure Measurement by a Watt Meter (Walzdruckablesung am Wattmeter) 
L. Weiss. Zeitschrift fiir Metallkunde, Vol. 25, Apr. 1933, pages 98-99. 
Equations and graphs for deriving roll-pressure from power consumption in a four- 
high rolling mill. RFM (12c) 


Roll Pass Design for Quality Steel Shapes. F. L. Panasenxo. Domez, No. 1, 
1933, pages 29-46. (In Russian.) With demand for close limits presented by trac- 
tor manufacture usual Russian rolling limits (within 3% of dimensions specified) 
were not satisfactory. Comprehensive analysis of steel and rolling practice indicated 
that exceptional amount of rejections was caused by improper pass design and mis- 
adjustments of rolls and not by steel used. (12e) 


Roll Turning and Roll Design. Purtti1e Ropwinson. Proceedings Staffordshire 
Iron & Steel Institute, Vol. 47, Session 1931-32, pages 24-38. It is at- 
tempted to deal with this subject from the practical point of view. After a general 
review of the development and classification of rolls, roll turning lathes and roll 
turning are discussed in detail. Methods of rolling squares, rounds, angles, and of 
spoke bars are given. The diagonal rolling as practiced in England, France and in 
Belgium is generally reviewed. GTM (12¢) 

The Use of Small Roll Diameters and Development of Multiple-Roll Mills. 
W. Roun. Metallurgia, Vol. 7, Dee. 1932, pages 47-48. Extended abstract of 
an article in Stahl und Eisen, See Metals & Alloys, Vol. 4, June 1933, page 
MA 185. JLG (12e) 


Electric Preheating of Hot Rolls in Sheet Mills (Das elektrische Vorwarmen der 
Warmwaizen in Feinblechwalzwerken) Rose. Technische Blatter der deutschen 
Bergwerkszeitung, Vol. 23, Aug. 13, 1933, pages 439-440. After discussing 
former methods of preheating hot rolls of sheet mills electric roll heater built by 
Freyn Engineering Co. is described, advantages over former methods are considered. 
Experience shows that number of roll fractures is considerably decreased in using 
Freyn preheater. GN (12¢) 


Electric Drive Winds Strip Under Constant Tension. C. L. Peterson. Steel, 
Vol. 91, Aug. 15, 1932, pages 24, 26. Description of new constant tension 
drive for winding strip steel. The usual clutch is replaced by a voltage regulator 
which preserves constant torque with changing reel diameter. To provide for variable 
speeds of main mill, reel is synchronized to main drive. JN (12¢) 


Technical and Practical Development of Mannesmann Tube-Rolling Process (Die 
technische und betriebwirtschaftliche Entwicklung des Mannesmannrohr-Walzverfahrens) 
R. Moosnaxe, Stahl und Eisen, Vol. 53, May 11, 1933, pages 465-468. 
The first patent on the Mannesma»n process was granted in 1885. An account is 
given of the developments since then with illustrations of the latest 1933 Mannes- 
mann rolls. Production costs have steadily decreased. Where formerly small tubes 
required several reheatings now much larger tubes are rolled with only a single 
heating. Through the use of alloy steel the life of mandrels has increased as much 
as 10 fold. SE (12c) 


Forging and Rolling Temperatures of Steels. J. H. G. Monypenny. Metal- 
lurgia, Vol. 7, Mar. 1933, pages 147-150; Vol. 8, Mav 1933, pages 11-14, 18. 
Steels are easier to work at high temperatures but resulting properties are inferior 
to steels worked at lower temperatures. Finishing temperature is of great im- 
portance. Correct temperatures for working C and alloy steels are given, and some 
valuable pointers on hot-working of alloy steels are included. JLG (12e) 


Evolution of the Sheet Steel Industry. W. H. Meaney. Blast Furnace & 
Steel Plant, Vol. 21, Jan. 1933, pages 28-31. Traces developments in Amer- 
ican practice of rolling sheet steel and discusses modern methods. MS (12c) 


Forging (12d) 


Forging. Vol. |, Theory of Forging. S. V. Poretzxt. Gosudarstvennoe Naouchno- 
Tekhnicheskoe Izdatelstvo, Leningrad, 1932. Paper, 5% x 9 inches, 207 pages. 
Price 4 roubles. Prof. Poretzki placed before himself the problem of pre- 
senting the theory and practice of forging as it is seen through the eyes of the 
best men all over the world. Many books are already available treating the main 
subdivisions of the question, its theory, tools and practice, quite often very well, 
but not one of them adequately covers all three. In this book an attempt is made 
to fill this gap. 

The book under review is the first volume of the series and deals with the 
theory of forging. It starts with a general description of the properties of steel, 
dwells on the quality of ingots as viewed from the forging standpoint, briefly 
presents different types of steel, gives over a hundred pages to the theories of 
plastic deformation and ends with the methods for calevlating the variables en- 
tering forging processes. Scientific chaff is scholarly separated from the wheat 
and discarded. Facts and ideas from the oldest to the most modern are recorded 
when they deserve it. An immense amount of material tad to be examined critically 
before its substance could be incorporated in this comparatively small book. 

Finishing the last page brings with it a full and vivid conception of the theories 
on which forging is based. The first volume sets a high mark for the following 
to attain. The sooner it is translated the better, because the book must be recom- 
mended to all interested in hot working of metals. (12d) -B- 
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Machining (12g) 


Hard Metallic Carbides and their Uses. (Hochschmelzende Hartstoffe und ihre 
technische Anwendung.) Kart Becxer. Verlag Chemie, Berlin, 1933, Cloth, 6x8% 
inches, 227 pages. Price 21 RM. The various methods of formation of the 
carbides and nitrides of W, Ta, Mo, Ti, Zr, V. Nb and Hf and the properties of 
the compounds are briefly described. 134 patents on the preparation and bonding 
of the materials are briefly abstracted. 

The practical application of such materials, especially of the German product 
Widia, as cutting tools, is discussed, and brief comment made on other applica- 
tions, as in wire drawing dies. 

Many people are vastly interested in the subject of this book and such people 
will find much of value in the volume. Published information is summarized but a 
great deal of unpublished information that is known to many but is still more or 
less of a trade secret among the elect remains to be recorded, so the volume is by 
no means the last word on the subject. 

The author has confined himself chiefly to sintered tools and has not dealt with 
welded-on overlays for wear resistance. 

On the whole, the average reader will expect, from the title, more information 
than he will get from the book. It reads rather too much like trade literature in 
places. Nevertheless, it will be welcomed in many quarters for collecting in con- 
venient form considerable fragmentary information. H. W. Gillett (12g)-B- 


Machining Problems (Problemes d’ Usinage). L’U sine, Vol. 41, Nov. 11, 1932, 
pages 29-31; Nov. 18, 1932, pages 27-29. Preparation of jigs, tools and 
auxiliary equipment for hot working under the press. Ha (12g) 

Chromium Plated Tool Tips. (Verchromung von Werkzeugschneiden.) Schwei- 
gerische Technische Zeitschrift, Vol. 30, Mar. 2, 1933, page 130. Cr 
plated tool tips are particularly suitable for machining light metals. Surface is 
essentially smoother, parts are closer to dimensions, and such tips are much more 
durable, as tests on reamers, files and drills show. GN (12g) 


The Application of Carbide-Alloy Tools to Turret Lathes. Greorce M. Cass. 
Machinery, Vol. 38, May 1932, pages 671-672. Few changes in design of 
turret lathes are required for carbide-alloy tools. Vibration must be guarded 
against. Bearings and gears may have to be changed in some cases. Results of 
tests made in machining steel on turret lathes using new cutting alloys 

RHP (12g) 

Machining Motor Car Differentials. Jron Age, Feb. 18, 1932, pages 436-439. 
Describes some of the operations in a typical modern differential shop. Accuracy 
and attention to details is of importance in manufacturing this specialized mechan- 
ism with mass production methods. The company whose practice is described uses 
S.A.E. No. 2315 steel for the principal parts of its differentials. VSP (12g) 

Piston Manufacture. Automobile Engineer, Vol. 22, Nov. 1932, pages 549- 
553. Describes methods employed in production of Sunbeam composite piston. 
Piston is made up of 2 parts, a head that is machined from an Al alloy die cast- 
ing. The skirt is machined from a tube of case-hardened steel. Deals almost ex- 
clusively with machining processes and tools. Hardening processes are mentioned 
but not described. Does not give composition of alloys used. RHP (12g) 


The Economic Use of Cemented Carbide and Other High-duty Alloy Tools. 
E. W. Frevp & J. H. Garnett. Machinery, London, Vol. 41, Oct. 20, 1932, 
pages 61-65; Oct. 27, 1932, pages 97-100. Paper read before Institution of 
Production Engineers, Birmingham. Present-day cutting materials are discussed and 
question is raised when and where a certain tool material can be used to best ad- 
vantage on various materials. Cutting tool materials include cemented-carbide alloys 
(tungsten-carbide alloys, molybdenum-titanium alloys), Stellite (Co-Cr-W alloys) 
and some high-speed steels. In 4 tables comparative costs concerning use of high- 
speed steel and tungsten-carbide tools are recorded. Tables V and VI give particu- 
lars and savings effected on lathes using tungsten-carbide tools on cast iron, steel 
and gunmetal. Kz (12g) 





Have Vou a 
Machining Problem? 


The answer may be here. 








Carbide Cutters for Face Milling. F. W. Curtis. American Machinist, 
Vol. 77, Jan. 4, 1933, pages 9-11. Tables developed from tests over 3 
years are reproduced showing the best speed for cutting and feeding in face-milling 
different metals by tungsten carbide tools. General remarks on the best use of 
these tools are added. Ha (12g) 


Milling with Carbide Insert Cutters. Franx W. Curtis. Machinery, Vol. 
38, May 1932, page 685; June 1932, pages 749-752. Deals with advan- 
tages of carbide tools in milling. (1) Greater output due to higher speeds and 
faster feeds, and longer cutter life between grinds, (2) greater accuracy and im- 
proved finish, (3) less allowance is required for finish cut. Deals with costs and 
suitable practices. Second part considers grinding of W-carbide milling cutters, and 
the milling of Al, cast Fe and steel. RHP (12g) 


Climb Milling for Faster Cutting, Greater Accuracy and Longer Tool Life. 
A. C. Furton. Mechanical Engineering, Vol. 54, Oct. 1932, pages 692-694. 
Climb milling is called the reverse turning direction of the miller, that is, milling 
with the feed instead of against it as normally and starting to remove metal from 
outside into cut so that greatest stress on tool is at beginning of cutting stroke. 
Advantages are said to be greater cutter life and less time used for regrinding, and 
therefore more accurate work due to fewer set-ups. Further, heavier cuts can be 
made and better finish secured. Ha (12g) 


Machining Aluminum. W. B. Francis. Metal Industry, N. Y., Vol. 31. 
May 1933, page 158. General requirements for drilling Al are: high speed 
twist drill should be used, angle of point should be 140°, cutting edges should be 
keen and smoothed by stoning or honing, grooves or flutes be polished, twists of 
helix be double that for steel, i.e. helix angle be 47°, higher speeds and lower 
feeds than for steel be used with a flood of soluble cutting oil. Hardwood and Al 
Grill more like each other than like steel. PRK (12¢) 


Machines and Operations in Making Rockne Motor Blocks. Rocers A. FIsKe. 
Iron Age, Vol. 130, Dec. 15, 1932, pages 912-915, adv. sec. page 18. 
Rockne motors are machined on a straight production line which includes 45 sta- 
tions. Describes automatic machines, conveyor handling cradles and clamping de- 
vices. VSP (12g) 

Accuracy and Speed Maintained In Machining Buick Crankcase. Burn HAM 
Finnry. Iron Age, Vol. 129, Apr. 7, 1932, pages 828-830, 844. Buick 
Motor Co. has 3 crankease departments capable of turning out a total of 90 crank- 
eases an hour. Machine tools are connected by roller conveyors. Describes the 
various operations. VSP (12g) 











Drawing & Stamping (12h) 


Tools for Deep Drawing in 2 Single Action Press. Cuas. F. Henprrson. 
American Machinist, Vol. 77, Feb. 1, 1932, page 87. Describes and illus- 
trates combination blanking and drawing tools for drawing just as deep in a single- 
action as in a double-action press. Ha (12h) 


Deep Drawing with the Blank Holder Operated by Air Pressure. (Tiefziehen mit 
Druckluftfaltenhalter.) E. AcKERMANN. Werkstattstechnik, Vol. 26, Jan. 1, 
1932, pages 4-5. Operating blank holders by air pressure makes variation of 
pressure possible which means less tension and less contraction in deep drawing. 
Thereby, better use is made of drawability of material resulting in deeper drawing 
and fewer drawing operations. RFV (i2h) 


Modern Copper Wire Drawing Machines. (Die neuzeitliche Kupferdraht- Zieh- 
maschine.) A. Herz. Technische Bléatter der deutschen Bergwerkszeitung, 
Vol. 22, Dee. 4, 1932, pages 648-649. Detailed illustrated description of 
modern German high speed Cu wire drawing equipment. Number of drafts, speed, 
lubrication, wire pointing devices, etc. are considered. GN (12h) 

Huge Drawing Press. (Ziehpresse ungew6hnlicher Abmessungen.) MANGoLp. Tech- 
nische Blatter der deutschen Bergwerkszecitung, Vol. 22, Nov. 27, 1932, 
page 627. Described hydraulic drawing press, largest in world, has recently 
been installed at a French steel plant. Built by Hydraulik Co., Duisburg, Germany. 
Seamless hollow bodies with 1450 mm. outer diameter and up to 8.5 m. length 
ean be drawn with this press. Press is 40 m. long and weighs 560 tons. GN (12h) 


Drawing of Double-Walled Hollow Bodies in one Piece. (Ziehen doppelwandiger 
Hohikérper aus einem Stiick.) H. Orro Scuoii. Das Werkzeug, supplement to 
Vaschinenkonstrukteur-Betriebstechnik, Vol. 8, Oct. 10, 1932, page 119-120. 
Deseribes process of drawing double-walled hollow bodies for automobile brakes. 
Production cost can be decreased 60% by drawing rather than machining. GN (12h) 


The Measurement of the Surface Temperature of the Metal During the Drawing of 
Wire. F. C. Tuompson & H. G. Dyson. Metallurgia, Vol. 6, Oct. 1932, 
pages 191-192. The surface temperature of brass wire being drawn through a 
steel die was de‘errined by making the die and the wire elements of a thermo- 
couple. The temperature increases rapidly as the speed increases and then more 
slowly. Highest temperatures were observed with no lubricant, next highest with 

t soap, and lowest with oildag. With oildag the temperature at a drawing speed 
of 49 ft./min. was 71° C., the wire being drawn from 0.071” to 0.0638”. 

JLG (12h) 


Pickling (121) 


Compression of Hydrogen in Pickling Steel. Sch NECKENBERG. Heat Treating 

‘orging, Vol. 18, Aug. 1932, pages 477-478 At the Kaiser-Wilhelm- 

Institut fiir Eisenforschung, the pressure within a sealed steel tube 4” thick, 

as a cathode in an alkaline solution for several months, was found to be 2506 

n.2 This increased pressure was due to diffusion of Hg. The high pressure 

ed by accumulation of Hy at spots where there are non-metallic impurities ac- 

its for the formatien of pickling blisters on steel sheets. MS (123) 

Cleaning of Iron with Phosphoric Acid. (Das Reinigen von Ejisenoberflache mit 
Phosphorsaure.) Der Maschinenmarkt, Vol. 38, Jan. 18, 1933, page 8. 

Plosphorie acid is particularly appropriate for cleaning iron or steel because of its 

lack of any subsequent rusting or corrosion though it is hygroscopic. On this ac- 

it must be cleaned off thoroughly if any painting or lacquering is to be 

ae Otherwise, durable painting would be impossible by the formation of fine 

of moisture on the surface of the metal. RV (12i) 
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for 
Complete Shop Tooling 


The most modern line of materials for Com- 
plete Shop Tooling (Our Latest Improvement 
is the "WINGED INGOT PROCESS"): 
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CHEMICAL ANALYSIS (14) 


The Development of an Electrolytic Method for the Determination of Inclusions 
in Plain-Carbon Steels. G. R. Fitrerer, B. E. Socxkman, E. A. Krocxen- 
BERGER, R. B. Meneitty, E. W. MarsnHatt, Jr. & J. F. Ecxer. United 
States Bureau of Mines, Report of Investigations No. 3205, May 1933, 
70 pages. An electrolytic method for determination of inclusions of Mn0, 
MnS, FeS, Si0e, and AleOg in plain and low C steels is described and discussed 
in detail. The electrolyte is 3% FeS04.7H20 and 1% NaCl with a H-ion con- 
centration of 10-3-2 when prepared and 10-7 after 3 brs. of electrolysis. The 
inclusions indicated are insoluble in the electrolyte. Basic Feg(S04)3 and 
Fe(OH)2 precipitate during electrolysis for FeO and contaminate the residue; FeO 
ean be determined in more acid solutions having automatically controlled H-ion 
concentrations. MnO is partially soluble when in contact with both the anode and 
the electrolyte. When MnO is combined with other oxide material such as Fe, 
Si02g, Al0e0g, etc. this induced solubility of MnO is reduced, usually to 0. No 
Mn (OH)SOq is formed; Mn(OH)e probably forms, but does not precipitate. 
Si0g is not contaminated in steels containing up to 0.9% Si, since the residual 
Si apparently goes into solution as silicic acid, but does not precipitate as the 
gel. AloOg, Fe and Mn aluminates and Al silicates (from steels partially deoxidized 
with Al) are entirely insoluble in the electrolyte. MnS may be separated from 
MnO using Na citrate, MnO being soluble. FeS is recovered entirely, but may best 
be determined as the difference between the total S and the S in MnS. 94 refer- 
ences. AHE (14) 


Determination of Zirconium in Plain Carbon and Alloy Steels. Tuos. R. Cun- 
NINGHAM & R. J. Price. Industrial & Engineering Chemistry, Analytical 
Edition, Vol. 3, Jan. 15, 1931, pages 105-106. Zr is separated from other 
elements as the acid phosphate, which is converted to pyrophosphate by ignition. 
The method described in this article is applicable to any commercial steel. 

MEH (14) 

Determination of Nonmetallic Inclusions in Plain Carbon and Manganese Steels. 
lodine and Nitric Acid Extraction Methods. THos. R. CunNINGHAM & R. J. 
Price. Industrial & Engineering Chemistry, Analytical Edition, Vol. 5, 
Jan. 5, 1933, pages 27-29. Method is presented for determination of non- 
metallic inclusions in certain steels. The method, which uses ferrous iodide solu- 


tion for the solution of the steel, has been developed from procedure of Eggertz. 
Details are given. MEH (14) 


Determination of Lead in Mixed Solder and White Metal Scrap. (Zur Frage der 
Bleibestimmung in gemischten Létzinn und Weissmetaliriickstanden.) WoLrcanc 
Borum. Metall und Erz, Vol. 30, Feb. 1933, pages 47-48. The 2 com- 
monly used methods have disadvantages, (A) A 10 g. sample is dissolved in HCl 
with addition of KClOg and filtered. The residue is fused with NagQo, dissolved 
and added to the filtrate. An aliquot part is partly neutralized with NH4OH, Sn, 
Cu, Sb and Pb are precipitated with HoS, filtered and washed free from Fe. The 
precipitate is treated with NagS, filtered, and the remaining CuS and PbS dis- 
solved in HNOg. HgSO04 is added, the solution evaporated and PbSO4 weighed. 
In the first solution PbClo is apt to crystallize out and the sulphide precipitate 
containing SnS is difficult to wash. (B) A 10 g. sample is dissolved in aqua regia, 
H2SO04 added, evaporated to fumes, and tartaric acid added. After filtering the 
precipitate is returned to the beaker and treated with ammonium acetate and acetic 
acid to dissolve the Pb. An aliquot part is treated with H2SO4, evaporated to 
fumes, and PbSO, weighed. The filtration in this method takes a long time on 
account of the presence of Sn. A better method is proposed which is quick and 
does not involve any tedious filtrations. (C) The sample is treated with 50-60 cc. 
Br-HBr solution (1:7) and evaporated almost to dryness, more Br-HBr added and 
again evaporated. This volatilizes the Sn and Sb. 20 ¢.c. H2SO4 is added and 
the solution evaporated to fumes and filtrated. It filters easily om account of the 
precipitate being granular. It is then dissolved in ammonium acetate and filtered 
to separate from sand etc., and the Pb reprecipitated with H2SQq. CEM (14) 


The Quantitative Separation of Aluminum from Iron. J. Hastam. The Analyst, 
Vol. 58, May 1933, pages 270-272. Solution of Al and Fe was heated to 
boiling, H2S passed in for 10 min., 5.5 ml. concentrated NH4OH added and the 
mixture heated for 20 min. H2S was passed in for 5 min., 1.5 ml. of concen- 
trated NH4gOH added and the mixture allowed to settle. The precipitate was 
filtered off and washed 5 times with ammonium sulphide tartrate wash water. After 
the filtrate and washings were boiled for 10 min., a precipitate of S appeared, but 
this disappeared with further heating. To the clear liquid (200 ml.), 10 ml. 
concentrated HCl and 1 drop of methyl orange solution were added, followed by 
concentrated NH40OH solution, drop by drop, until the liquid was pale yellow; 2.5 
ml. concentrated NH4gOH were added and the solution diluted to 350 ml. Hy- 
droxyquinoline sulphate solution was added, drop by drop, with constant stirring, 
to this ammoniacal solution until the supernatant liquor was yellow, then 5 ml. 
more was added. The liquid was heated to 90° and stirred to coagulate the pre- 


cipitate. After standing for 4 hr., the Al hydroxyquinolate was filtered off, 
washed, dried and weighed. AHE (14) 


Simultaneous Determination of Sulphur and Carbon in tren Melts and in Steel by 
Combustion. (Dosage simultané du soufre et-du carbone dans les ders, fontes, et 
aciérs par combustion.) G. Misson. Chimie et Industrie, Vol. 27, Special 
Number, Mar. 1932, pages 326-328. S is determined with an apparatus sug- 
gested by Dr. Holtman (Stahl und Eisen, Vol. 48, 1924). Determination of 
C is obtained subsequently in a special agitating apparatus which favors the com- 
plete absorption of COo in spite of fact that gas travels rather rapidly through 
solution. MAB (14) 

Determination of Cadmium. A Critical Study of the Evrard Methed. Loren C. 
Hurpv & RicHarp W. Evans. Industrial & Engineering Chemistry, 
Analytical Edition, Vol. 5, Jan. 15, 1933, pages 16-17. Authors point 
out, in their critical study of Evrard method, that use of allyl iodourotropine as a 
precipitant for Cd is not a reliable method because of solubility and adsorption 
errors. Interference of other metals is also indicated. MEH (14) 


Determination and Separation of Cobalt as Cobalti-nitrosonaphtho! Compound. 
(Bestimmung und Trennung des Kobalts als Kobaltinitrosonaphthol-Verbindung.) 
C. Mayr & F. Fetct. ae fiir analytische Chemie, Vol. 90, No. 
1/2, 1932, pages 15-19. Describes a procedure for very exact determination of 
Co in solutions to which Ha. and acetic acid is added and the Co then precipi- 
tated by a solution of q-nitroso-Q-naphthol. Ha (14) 


A Volumetric Method of Determining Sodium. J. T. Dorntns & R. M. Byrp. 
Journal American Chemical Society, Vol. 53, Sept. 1931, pages 3288-3291. 
Rapid and accurate volumetric method of determining Na has been developed, in 


which Na is precipitated as Na Zn uranyl acetate, and U content of precipitate 
titrated by means of NaOH. MEH (14) 


Electroanalytical Separation: in Ammoniacal Fluoride Selutions. |—Separation of 
Copper from Arsenic and - N. Howett Furman. Industrial & Engi- 
neering Chemistry, Analytical Edition, Vol. 3, Apr. 15, 1931, pages 217- 
218. New p ure is described for electrolytic separation of Cu from As and 
Sb in ammoniacal fluoride solutions. Some qualitative observations are made upon 
rapidity of oxidation of trivalent Sb by persulphate under various conditions. 

MEH (14) 

The indirect Volumetric Determination of Sodium Based on the Reduction and 
Titration of the Uranium in Magnesium Sodium Uranyl Acetate. N. Hower 
Furman, Earte R. Carey & Irt C. ScHoonover. Journal American 
Chemical Society, Vol. 54, Apr. 1932, pages 1344-1349. T for 
rapid indirect determination of U or of Na described. MEH (14) 
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HiSTORICAL & BIOGRAPHICAL (15) 


Operated For Nearly 100 Years. P. D. Forses. Foundry, Vol. 60, Mar. 1, 
1932, page 40. Historical description of Coltness Iron Co., Newmains, 
Lannarkshire, Scotland. The company was organized in 1836 for the production of 
pig Fe. VSP (15) 

The Romance of Lead in Missouri. Cuas. W. Cuno. Industrial & Engi- 
neering Chemistry, Vol. 23, Jan. 1931, pages 108-110. History of Pb 
mining and metallurgy in Missouri. In over 2 centuries of exploitation Missouri 
has contributed more than 1/3 Pb produced in United States and nearly 1/6 of 
the total Pb produced in world. MEH (15) 


Retrospect. (Riickblick). W. GuertLer. Zeitschrift fiir Metallkunde, 
Vol. 25, Jan. 1933, pages 1-3. A brief history of the founding of the 
Zeitschrift fiir Metallkunde and of the scientific work which has been pub- 
lished therein during the last 25 years. Twenty-fifth anniversary number of this 
journal. RFM (15) 

Production of Puddled Iron. E. Hoxtpen. Iron & Coal Trades Review, 
Vol. 126, Feb. 10, 1933, page 231. Historical review and sketch of the 
development of the puddling process which was introduced in 1874. Modern pud- 
dling furnaces turn out about 560 lbs. of iron in an 8-hour shift; to produce 1 
ton of puddied bars about 2 tons of coke are required. Labor turnover for puddled 
iron is as high as over 80%, one of the highest in the industry. Ha (15) 


Notable Advance Made in Foundry Practice in the Last Ten Years. Hersert 
R. Stmonps. Iron Age, Vol. 129, May 19, 1932, pages 1097-1099, adv. sec. 
page 20. Biggest factor contributing to general improvement in quality of 
castings has been the constant attention to small details which constitute the full 
science of manufacture of castings. Improved foundry technique includes use of 
jigs and templates, improved patterns and development of more thorough testing 
methods. Progress in metallurgy is one of the outstanding developments in foundry 
industry. Use of carbide tools lowered machining ailowance. Castings are more 
uniform in tensile strength and reduction of concealed defects. Development of 
heat treating Al castings has increased the scope of application of Al. Cleaner 
ingot production in brass and bronze foundry work is also an important develop- 
ment. Demand for exceptionally high-grade gray Fe castings has increased and assur- 
ance of freedom from defects has been secured. VSP (15) 


ECONOMICS (16) 


The Non-Ferrous Metals in 1932. Foundry Trade Journal, Vol. 48, Jan. 
26, 1933, pages 74-75. Summary of effect of tariff on prices of Cu, Sn, 
spelter and Pb. OWE (16) 


Manganese Ore in South Africa. Foundry Trade Journal, Vol. 47, Dee. 22, 
1932, page 383. Short survey of production of manganese ore at Postmas- 
burg, 8. Africa, and economic possibilities of further development. OWE (16) 


Wabana Iron Ore for Great Britain. Jron & Steel of Canada, Vol. 15, Dee. 
1932, pages 147-149. This supply of ore provides a possible source of raw 
material for Great Britain, now that reciprocal trading agreements have been made. 

OWE (16) 

India’s Modern Steel Industry. Jron & Steel of Canada, Vol. 15, Oct. 1932, 
pages 124-125. An account of large deposits of Fe and Mn ores now being 
developed in India and of methods employed by Tata Iron & Steel Comey. (ae) 

Immense Deposits of High Grade tron Ore in Sierra Leone. [ron & Steel of 
Canada, Vol. 15, Nov. 1932, page 139. The Tonkolili hematite ore deposits 
are briefly described and discussed in the light of the British intra-Imperial trade 
policies. OWE (16) 

Iron and Steel in 1932. J. H. Tuompson. Mining Journal, Annual Re- 
view No., Vol. 180, Feb. 11, 1933, page 13. 1932 world production of 
steel ingots and castings was about 49,000,000 tons, 58% less than 1929. Pig 
Fe output was 38,200,000 tons, 30% less than 1931 and 60% less than 1929. 
Great Britain and Russia were only countries to increase steel a. 16) 

Titanium. P. M. Tyrer & A. V. Petar. United States Bureau of 
Mines, Mineral Resources of United States, 1931, Part I, Nov. 14, 1932, 
pages 83-87. Domestic production of Ti minerals was concentrated in 2 
companies and production figures can not be divulged. The bulk of the ilmenite 
consumption is of imported ore. In 1931 imports increased from 24,973 to 33,440 
short tons worth $144,951. This was all from British India. Rutile imports 
amounted to 2000 lbs. worth $189. AHE (16) 

Cobalt in 1931. P. M. Tyrer & A. V. Petar. United States Bureau of 
Mines, Mineral Resources of United States, 1931, Part I, Nov. 14, 1932, 
pages 71-73. A carload of Co-Mn ore shipped from Ala. in 1931 was the 
first domestic Co production since 1921. Development was in progress in 5 states. 
Imports of Co ore were 83,895 lbs. worth $8,453, as compared with 199,642 lbs. 
and $18,994 in 1920.. Imports of Co m*tal for 1931 were 164,967 lbs. worth 
$254,520; 460,251 Ibs. and $984,244 in 1930. Oxide imports were 321,891 Ibs. 
worth $391,479; 425,881 lbs. worth $769,331 in 1930. Belgian Congo and 
Canada are the 2 chief sources. AHE (16) 

Tantalum. P. M. Tyrer & A. V. Petar. United States Bureau of 
Mines, Mineral Resources of United States, 1931, Part I, Nov. 14, 1932, 
pages 81-82. Domestic production of Ta was sharply reduced in 1931 by an 
almost complete lack of demand. Some 700 lbs. of columbite, worth $490, were 
reported mined as compared with 5100 Ibs. in 1930. Imports of Ta ores were 
6,288 lbs., worth $6,289. AHE 16) 

Mercury In 1931. P. M. Tyrer & H. M. Meyers. United States Bureau 
of Mines, Mineral Resources of United States, 1931, Part I, Dee. 19, 
1932, pages 191-209. In 1931, consumption of Hg in the U. 8S. declined 
approximately one third from 1930. However domestic production increased 16% 
from 21,553 flasks in 1930 to 24,947 flasks in 1931, although the value declined 
12%. Imports declined 85% from 3,725 to 549 flasks (98% compared to 
1926), and stocks in bonded warehouse from 305 in 1930 to 88 in “ cas) 

Ores and Industry in the Far East. H. Foster Barn. Published by Council on 
Foreign Relations, Inc., N. Y., Second edition, 1933. Cloth, 6x9 inches, 288 
pages. Price $3.00. While much of this book is written from the technical 
viewpoint of the geologist and mining engineer, and it is designed to answer the 
question as to what the potential mineral resources of the Far East really are, 
with a special chapter on those of Manchuria and Jehol, it tells a far broader tale, 
and one interesting even to the layman with no special knowledge of or interest in 
metals and minerals. It shows the dependence of modern civilization upon metals, 
the economic significance of quality of ores and their location in respect to fuel 
and transportation, and how the presence or absence of mineral resources affects the 
type of civilization of the locality. 

The metallurgist who reads this will have a greater respect for the importance 
of his profession and a wider economic perspective. 

It would serve as a text book of economics, or of geography, and should appeal 
not only to those directly interested in minerals but to the average reader of the 
National Geographic Magazine. H. W. Gillett (16)-B- 

1933 Tin—World Statistics. Bound brochure issued as supplement to Tin, the 
monthly bulletin of the Anglo Oriental Mining Corporation, London. 4%”x6%"”, 
138 pages. Statistics of production, consumption, prices, etc., through 1932 
and in some cases through February or March, 1933, are collected in handy form. 
Those interested in the economics of the tin situation will find it useful. 


H. W. Gillett (16)-B- 











MISCELLANEOUS (20) 


Biast-furnace Gas as a Boiler Fuel. A. F. Wesper. Mechanical World & 
Engineering Record, Vol. 92, 1932, pages 288-290. See ‘‘The Generation 
of Steam from Blast-Furnace Gas,’’ Metals & Alloys, Vol. 4, July = pase 
MA 229. 

Weight of Sheet and Strip Steel for Fiat Work. J. G. Wixorr. Metal Stamp- 
ings, Vol. 5, Oct. 1932, pages 615-616. Tabulates weights in lb./ft.2 and 
thicknesses in fractional in. and decimal in. of wrought-iron and thicknesses in 
decimal in. of steel or ingot-iron for U. S. standard gage Nos. ee ie 

’ ) 

Ford Recovers Steel Scrap by Dismantling Old Cars. E. F. Ross. Steel, 
Vol. 91, Oct. 24, 1932, pages 23-24, 26-27. Seventh and concluding article. 
Description of Ford ‘‘disassembly line’’ at River Rouge, Mich. Junked cars, at the 
rate of 200 every 8 hrs., are stripped of all salvagable parts on a slow moving 
double chain conveyor, engines are removed and torn down for salvage and remelt- 
ing, all non-ferrous materials are reclaimed and the steel frames finally pressed into 
bales with a 1000-ton hydraulic press. These bales are remelted in a special new 
400-ton open-hearth furnace. JN (20) 

Why Ball and Roller Bearings Require Lubrication. Maurice Reswicx. Iron 
Age. Vol. 129, Mar. 10, 1932, pages 608-610. Lubricants in ball and 
roller bearirgs serve the following purposes: (1) Reduce friction at point of sliding 
contact between ball roller and separator cage, guiding flanges, and in deformed 
contact area on races; (2) prevent corrosion by forming protective coating; (3) 
form seal which excludes dust, dirt and water; and (4) carry away and dissipate 
heat generated in localized friction areas. Characteristics required of lubricants are 
discussed. VSP (20) 

Weight of Sheet and Strip Steel for Stampings. J. G. Wixorr. Metal Stamp- 
ings, Vol. 5, May 1932, pages 349-350. Tabulates weights in lb./ft.2 and 
U. S. standard gage nos. for thicknesses in fractions of an in. or in decimal in. 
from .375”-.00859”. MS (20) 

Hydrogen Over-Voltage on Mercury Cathodes in the Presence of Small Quantities 
of Platinum Metals (Wasserstoffiiberspannung an Quecksilberkathoden in Gegenwart 
kleiner Mengen von Platinmetalien) I. Stenpyx & P. HeasyMENKo. Zeitschrift 
fiir physikalische Chemie, Abt. A, Vol. 162, Nov. 1932, pages 223-240. 
Volt/amp. curves taken during simultaneous deposition of Pt and hydrogen show 2 
-urrent rises. The first corresponds to the liberation of molecular H due to the 
catalytic action of Pt-atoms. The second current increase corresponds to thie 
deposition at the unaffected Hg-surface. Except rhodium and palladium, other 
metals of the Pt-group resemble the behavior of Pt. The notable catalytic hydrogen 
liberations are produced by traces of Pt (10-8 g./atoms/1000 cc.) EF (20) 


Evolution of the Various Kinds of Lead (Zur Entstehungsgeschichte der Bleiar- 
ten) O. Haun & L. Meirner. Die Naturwissenschaften, Vol. 21, Mar. 24, 
1933, pages 237-238. Writers deny that the genesis of Pbgo7 must neces- 
sarily be different from that of Pbeog and ogog. The various possibilities of the 
Pb origin are discussed. It is possible that the different elements of the earth have 
wen formed at different times of the cosmic chronology. EF (20) 

Weight of 18% Nickel Silver Sheets. J. K. Orsen. Metal Stampings, Vol. 
, Apr. 1932, page 274. Tabulates thicknesses in decimal in. and weights in 
»./ft.2 for B. & S. gages from 0000-46. MS (20) 


Carbides of Low Tungsten and Molybdenum Steels. Ff. R. Morrart, G. Purac- 
kN & A. Westcren. Nature, Vol. 132, July 8, 1933, pages 61-62. 
\ carbide consisting of FegC, with a little of its Fe replaced by W, was found 
1 W magnet steels. In small amounts it is present in high-speed steels. In Fe-W- 
(-alloys low in W (2% W and 1% C) it seems to be the only carbide present, 
od in alloys containing still less W (1.5% W and 0.5-1% C) the new carbide 
curs in mixture with cementite. It is also present in low Mo steels. No carbide 
this kind has so far been met with in any Fe-C alloys. As the presence of W 
r Mo seems to be necessary for its formation, a small amount of these metals 
‘rtainly enters the carbide. It seems correct to denote it by the formula (Fe,W)4C 
r (Fe,Mo)4C, even if its W or Mo content amounts only to a few atomic percent. 
Kz (20) 
On the Relation Between the Diffusion-Coefficients and Concentrations of Solid 
Metals. (The Nickel-Copper System). Cuuyrro Matano. Japanese Journal of 
hysics, Vol. 8, June 30, 1933, pages 109-113. The coefficient of diffusion 
!) being considered as a function of the concentration c, Grube and Jedele’s results 
vith regard to the Ni-Cu system at 1025° C. were analysed by Boltzmann’s 
iethod. The conclusion is that the value of above 8 « 10-5 em.2/day at ec — 0 
of Ni, D decreases rapidly to about 1 «x 10-5 em.2/day at ec = 30% of Ni and 
then keeps its value when c increases to 100% of Ni. Kz (20) 
How Carboloy Tools are Made. Anam MacKenzre. Machinery, Vol. 38, 
June 1932, pages 727-730. Carboloy Co. takes care to assure uniformity of W. 
W and C are mixed, pressed and semi-sintered. At this stage the carbide is very 
workable. It is drilled, ground or shaped. Final sintering then takes place usually 
hetween 1350° and 1550° C. Discusses attaching of carboloy tip to = shank. 
HP (20) 
Recovering Silver from Film Scrap (Wiedergewinnung des Silbers aus Filmabfallen) 
W. Grauticu. Technische Blatter der deutschen Bergwerkszeitung, 
Vol. 23, Aug. 13, 1933, page 440. Brief description of a few new patented 
processes for recovering Ag of motion picture films. GN (20) 
Weight Chart for Sheet Steel. Enwarp Heiter. Metal Stampings, Vol. 5, 
July 1932, pages 465-466, 478. Presents chart for obtaining weight of sheet 
steel when dimensions are given in inches. MS (20) 
Spontaneous ignition of Metals (Selbstentziindung von Metallen) Frerrac. 
Oberflachentechnik, Vol. 10, May 2, 1933, pages 107-108. Metals in 
very finely divided state are liable to spontaneous ignition on account of the 
very vivid oxidation with the exygen of the air which takes place in this condition. 
This can occur even below 0° C. as in Pb for instance. Fe, Ni, Co and Mn and 
particularly light metals show this tendency to ignite. The se-called pyrophoric 
alloys are based on this phenomenon. Cases are known where the often used alloy 
of 86.2% Mg, 0.3% Si, 13.5% Cu (sp.g. 1.8) ignited spontaneously. The 
products of combustion are not poisonous. Extinguishing is usually difficult. Water 
must be avoided because of explosive oxy-hydrogen development. The best extin- 
guisher is dry sand. Chips falling from the lathe during the working process are 
also liable to ignite. Al-foils and bronzes can also ignite by action of light (flash 
lamps). Some inexplicable fires of metal serap can be explained by” these —, 
Ha (20) 
Significance of Internal Stresses on Theory of Magnetization Curve (Die Bedeutung 
der inneren Materiaispannung fiir die Theorie der Magnetisierungskurve) P. Freisacn. 
Elektrische Nachrichten Technik, Vol. 9, Sept. 1932, pages 334-340. 
Discusses magnetization of single crystals, magnetization at the presence of elas- 
tie stresses and the role of internal stresses in commercial materials. The estab- 
lishment of the anisotropic properties of the crystal lattice does not yield any clue 
regarding the phenomena occurring at low field intensities nor with respect to hys- 
teresis properties. The theory of the distorted crystal lattice according to Becker 
(Zeitschrift fiir Physik, Vol. 62, 1930, page 253) throws light upon the be- 
havior of ferro-magnetic materials at low field strengths. Experimental results on 
the magnetostrietion of Fe and Ni single crystals according to Honda & Kaya and 
the writer’s magnetization curves on Fe with 8% Ni submitted to tensile stresses 
are presented. With increasing stress, the ideal case of a rectangular loop has been 
approached. The initial permeability of commercial material can be evaluated ac- 
cording to Becker’s formula. Large initial permeabilities can only be secured by 
Fe ty pammmating treatments snd aveldance of contaminations. The permeability sf 
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FOUNDRY PRACTICE & APPLIANCES (22) 


Processing Plaster of Paris Pattern for a Pulley. (Anfertigung eines Mutter- 
modells aus Gips fiir elnme Stufenschelbe.) F. Brosecx. Zeitschrift fiir die 
gesamte Giessereipraxis, Vol. 54, May 14, 1933, pages 207-208. Detailed 
discussion of the procedure to be followed in making the pattern. GN (22) 

Sand Testing In the Foundry. W. Y. Bucnanan. Foundry Trade Journal, 
Vol. 48, Mar. 9, 1933, pages 171-173; Mar. 16, 1933, pages 191-192, 196. 
A description of some testing methods, using simple apparatus which can readily 
be built for measuring permeability, penetration, hardness, density, moisture, etc. 

OWE (22) 

Aluminium Metallurgy. N. F. Bupcen. Foundry Trade Journal, Vol. 48, 
Apr. 6, 1933, pages 241-243. Production of Al is summarized and casting 
processes for Al alloys are discussed under the headings: fluxes, gases in castings, 
corrosion, melting temperature, pouring temperature, soaking. OWE (22) 

Further Notes on Oll-Engine Foundry Practice. Herserr E. BrarpsHaw. 
Foundry Trade Journal, Vol. 47, Dec. 29, 1932, pages 402-403; Vol. 48, 
Jan. 5, 1933, pages 5-6. Necessity for more consistent control and for more 
efficient handling of materials to eliminate waste are emphasized. Efficient methods 
of introducing metal to mold by runners, as well as proper design of gates, are 
described. Effect of chilling and of degree of dryness of mold is summarized. A 
simple method of calculating teeming speeds is given. OWE (22) 

Plaster Patterns in General Foundry Practice. Rozerr BALLANTINE. Foundry 
Trade Journal, Vol. 47, Dec. 8, 1932, pages 351-353. For light casting 
work plaster of paris or stucco forms a convenient pattern-making medium. Fragility 
of material is a disadvantage, and research is still needed to solve many pattern- 
making problems which arise in its use. OWE (22) 

Some Methods of Production in a Modern Malleable Iron Foundry. H. J. Becx. 
Foundry Trade Journal, Vol. 47, Dec. 1, 1932, pages 327-328. Melting 
in air furnaces and composition of furnace charges are mentioned. 3 types of ma- 
chine molding and molding methods for malleable castings are summarized. Im- 
portance of feeding, methods of annealing, machinability of malleable castings and 
their physical properties are briefly discussed. OWE (22) 

The Single-Cast Piston Ring in Green-Sand Molds. Cot1n Duncomspe ABELL. 
Foundry Trade Journal, Vol. 47, Dec. 29, 1932, pages 395-396. De- 
scription of ‘‘multiple-mold process’’ for mass production of piston-ring castings in 
green-sand molds. A convenient design of pattern plate is given, and most effective 
design of mold is discussed. Importance of a knowledge of effective chilling is illus- 
trated from various points of view. There is a short note on alloy additions recem- 
mended. OWE (22) 





Rapid prosress in casting metals 
calls for superior foundry control 


Is your department keeping pace 
with 1934 operating methods? 


Read these abstracts and be well informed. Sections 12a on 
“Melting and Refining,” 12b on “Casting and Solidification” 
and 23 on “Furnaces and Fuels” also contain information of 
value to you. 





Foundry Education. J. H. Annrew. Foundry Trade Journal, Vol. 48, Mar. 
16, 1933, pages 189-190, 196. A suggested curriculum for the study of 
founding problems and a description of some of the equipment which the teaching 
institution should possess. OWE (22) 

Molding Sand. (introduction a l’étude des Sables de Moulage.) L. F. C. 
Grrarvet. Bulletin de l’Association Technique de Fonderie, Vol. 1, 
Feb. 1933, pages 43-58. Description of a ‘‘granulometric analysis’’ of molding 
sand by washing in a special apparatus. Favorable effect of heat on molding sand 
is to cause the allotropic modification of the silica; unfavorable effects are to 
cause fragmentation of the sand crystals and destruction of the bond, 24 references. 

WHS (22) 

Casting of a Bronze Dome in Green Sand. (Das Giessen einer Bronzekuppel in 
massem Sand.) Praxtixus. Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 53, Dec. 25, 1932, pages 518-519. Procedure of molding, core making, 
gating is described in detail. The dome, similar to a church bell, was cast of 
pure bronze containing 90% Cu and 10% Sn. GN (22) 

Processing of a Trough with Frame and Sweep. (Herstellung elnes Troges mittels 
Rahmen und Schablone.) E. Merz. Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 54, Feb. 5, 1933, pages 59-60. etailed, illustrated description of 
procedure to be followed in making patterns, molding, gating, arranging = =: 

I ) 

Foundry Mechanization. H. F. Coccon. Metallurgia, Vol. 7, Apr. 1933, 
pages 171-172, 174. Discusses mechanization th especial reference to 
British foundries. JLG (22) 

Recent Development of Cast Iron in Germany. (Développement Récent des Fontes 
en Allemzgne.) Gustave Meversserc. Bulletin de Association Technique 
de Fonderie, Vol. 16, Aug. 1932, pages 378-384. German exchange paper 
presented at World Foundry Congress, Paris, Sept. 1932. Frequency curves are 
used to study and control results obtained by new processes. Quality of cast Fe 
is measured by product of tensile strength times the ‘‘bending index.’’ The re- 
action temperature of the coke used in melting affects the carbon content of the 
cast Fe. Machineability, polishing, thermal stability, graphite nuclei, and super- 
heating of cast Fe are discussed. 19 references. WHS (22) 

Bushings in Red or Yellow Brass. (Buselures en Laiton Rouge ou Janne.) 
Revue de Fonderie Moderne, Vol. 24, Dec. 25, 1932, pages 468-469. 
Advantageous methods for molding, casting and stripping of small hollow articles 
are described. Ha (22) 

Production of Cores by Manual Labor (Ueber Herstellung profilierter Kerne durch 
Handarbelt) Wiix. Scunerver. Zeitschrift fiir die gesamte Giessereipraxis, 
Vol. 54, Aug. 20, 1933, pages 340-343. The author describes and illustrates 
an efficient method for making insulating cap -nolds. According to an older 
method 3 single caps were molded in a flask causing poor utilization of pattern 
boards. Therefore, double cores were used thus making possible the arrangement of 
4 patterns on a plate. In preparing these double cores, drying plates of core sand 
were used instead of the common iron ones. The new method resulted in a 33% 
increase of production, a decrease of wages and a saving of material. GN (22) 

Explosion of a Cupola Blower (Explosion eines Kupolofengeblases) Farr 
Scntiz. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 54, July 23, 1933, 
pages 297-298. tion of accident and causes. GN (22) 

Cause and Effect in Bronze Founding. Francis W. Rowe. Foundry Trade 
Journal, Vol. 47, Nov. 10, 1932, pages 282-283, 292. See Metals & 
Alloys, Vol. 4, Oet. 1933, page MA 330. OWE (22) 
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New EF BRICK cuts down heavy, bulky 
walls ... speeds furnace heating as well 


QO fire brick protection is needed with the 

new Armstrong’s EF Insulating Brick, 
except where the brick will be exposed to 
abrasive or slagging action. This makes it 
particularly desirable for arch construction 
and all places where weight is important. For 
with EF Brick, you can build thinner walls... 
and at the same time reduce the heat capacity 
of your furnace and thus save fuel. 


In the furnace shown above—operating at 
2000° F.—the EF type wall weighs only 24% 
as much as the insulating brick and fire brick 
wall combined. The heat capacity is less than 
one-sixth while the heat flow is about 75% of 
that in the heavier wall. 


You'll find the new EF Brick equally service- 
able on electrically heated resistance type 
equipment and on all coal, oil, and gas-fired 
furnaces. For temperatures up to 2500° F. 
behind the refractory, you'll want to consider 
Armstrong’s Insulating Brick; for temperatures 
to 1600° F., Nonpareil Insulating Brick. For 
samples and further information write 
Armstrong Cork & Insulation Com- 
pany, 982 Concord St., Lancaster, Pa. 





Armstrong’s 


HIGH TEMPERATURE PRODUCTS 
Armstrong’s .. EF . . Nonpareil Brick 
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FURNACES & FUELS (23) 


Arrangement of Heating Elements in the Electric Resistance Furnace and the 
Determination of their Permissible Load. (Anordnung der Heizelemente im Elek- 
trischen Widerstandofen und Bestimmung ihrer zulassigen Belastung.) R. 
GRAENZER. Elektrowarme, Vol. 2, Oct. 1, 1932, pages 222-226. Ana- 
lytical treatment of heat exchange between resistance and surroundings in furnace 
and of influence of furnace walls as a function of arrangement of heating elements. 

Ha (23) 


New Development for Electric Furnaces. J. E. Oram. Heat Treating & 
Forging, Vol. 18, Nov. 1932, pages 654-655. Describes Wild-Barfield elec- 
trie furnace fitted with a centrifugal fan. Described by A. J. T. Eyles in Elec- 
trical Review, Vol. 111, Dec. 9, 1932, page 848. MS (23) 


Heating with Electricity (Sulla ricalcatura mediante riscaldimento elletrico). 
. Losana. La Metallurgia Italiana, Vol. 25, Feb. 1933, pages 91-96. 
Secause of skin-effect, heating with electricity using an a.c. current, gives uneven 
results in hardening, wire-drawing, etc. Attempts are being made to adapt d.c. 
current. AWC (23) 


A New Automatic Hardening Furnace. E. Fr. Russ. Engineering Progress, 
Vol. 13, Apr. 1932, pages 81-82. Describes and illustrates Russ electric salt 
bath furnace manufactured by ‘‘Industrie’’ Elektroofen G.m.b.H. Cologne. Furnace 
comprises a metal trough of salt heated externally by electricity. Its operation is 
dutomatic. Temperature range is up to 900° C. Capacity 5,500 lb. daily of 
small parts. Current consumption 140 to 200 W./lb. of steel treated. RHP (23) 


Development in Electric Furnaces. C. R. Copp. Fucls & Furnaces, Vol. 10, 
Recent developments in electric furnace heating, 
bright annealing, enameling, Cu and Al sheet annealing, and hardening are dis- 
cussed and equipment described and illustrated. Ha (23) 


Progress in Industrial Heating during 1932. R. M. Curerry. Heat Treating 
& Forging, Vol. 19, Jan. 1933, pages 15-16. Among electric furnace in- 
stallations made were bell-type, continuous-type and pusher-type furnaces for bright 
annealing. 2 types of atmosphere-producing equipment and a furnace using immer 
sion-type heating units were made. MS (23) 


S. E. Heuland Electric Furnace for Stee! Making. (Le four électrique S. E. 
Heuland pour la fabrication de l’acier) Journal du Four Electrique, Vol. 42, 
Feb. 1933, pages 60-62. Constructional details of furnace which does not 
have usual electrode holders. Electrode holders are mounted on a special triangu- 
lar casting and consist of hydraulically operated water cooled cylinders. Many op- 
erating advantages are claimed. JDG (23) 

Construction of Cupola Furnaces. (Der Bau und der Betrieb der Kupoléfen.) 
L. Scumip. Wilhelm Knapp, Halle (Saale), 1933. Paper 64%x9% inches, 132 
pages. Price 8.80 RM. This is part 1 of Vol. 20 of H. Hermanns’ ‘‘Die 
Betriebspraxis der Eisen-Stahl-und Metallgiesserei,’’ and gives a very complete pic- 
ture of German cupola design. Starting with a brief historical discussion of primi- 
tive furnaces, it turns to detailed discussion of shape, dimensions, lining, methods 
of supplying and regulating blast, gas offtakes and dust collectors, loading devices, 
tapping means, forehearths of all sorts, means of superheating cupola metal, as by 
oj’ or by an Ajax Wyatt furnace, and discusses many kinds of slag separating 
devices. Equipment used in desulphurization, shaking forehearths, hot blast, and 
the use of pulverized coal, oil or gas in cupolas also are dealt with. 

While the book is concerned almost solely with German equipment, the discussion 
is broad and any cupola man will find it of distinct interest. H. W. Gillett (23)-B- 
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Diffusion Combustion Heating Reduces Scaling Loss of Steel. Part 1. W. M. 
Hepsurn. Steel, Vol. 91, Sept. 5, 1932, pages 25-27; Part i. Sept. 19, 
1932, pages 21-23. Diffusion combustion produces flame yielding maximum 
precipitation of free C. Adjacent and parallel streams of air and illuminating gas 
pass through the furnace and diffuse to form a continuous series of combustion 
mixtures. Flame is propagated at point of maximum C breakdown so that a layer 
of free C is deposited on the work. The raw gases may also blanket the work at 
the hearth level. These factors provide a definite protection against scale formation 
and, in case of forging furnaces, result in a 10% saving in die expense and a 1% 
saving in steel. The layer of free C prevents oxidation of polished steel forgings at 
2400° F., prevents sheets heated in packs from sticking together, and offsets de- 
earburizing effects in annealing. Ordinary luminous combustion cannot produce scale- 
free forgings. JN (23) 


Diffusion Combustion, New Applications of Old Principles. W. M. Hepsurn. 
Metal Progress, Vol. 22, Sept. 1932, pages 24-28. Difference between dif- 
fusion combustion and luminous combustion is discussed. Height or length of flame 
is proportional to velocity of air and gas, but independent of pressure or preheat, 
and area of gas and air ports if kept constant. ‘‘Overventilated’’ flame has a 
dagger shape, ‘‘underventilated’’ a bell shape. Diffusion combustion has nearly 
eonstant rate of radiation with maximum and uniform C precipitation, and pre- 
serves a constant flame temperature for its designed length of travel. A protective 
layer of sooty gas can be maintained over the work excluding 0 and reducing scale. 
Heating rate is increased over the luminous combustion rate, a lower furnace tem- 
perature with less maintenance cost and more accurate control and better surface 
condition of work are obtained with diffusion combustion. Applications and instal- 
lations of diffusion combustion equipment are described and illustrated. The bene- 
ficial effect of free C is discussed. WLC (23) 


High-Frequency Furnace in Theory and Practice for the Field of High Tempera- 
ture (Der Hochfrequenzofen in Theorie und Praxis fiir das Gebiet hoher Tem- 
peraturen). W. Esmarcnu. Zeitschrift fiir technische Physik, Vol. 13, No. 
12, 1932, pages 590-591. Physical characteristics of high-frequency furnaces 
and their manner of working is explained theoretically with particular regard to 
melting furnaces. Small laboratory furnaces can be built easily for 2500° C., 
while larger ones have not exceeded 1800°-2000° C. For sintering, temperatures 
up to 3300° C. have been obtained. The conditions for maximum efficiency were 


investigated and a formula developed for the radiation pressure causing movement 
of the melt (pinch effect). Ha (23) 


Importance of Physical State of Materials Composing Fusion Bed for Working 
and Yield of Electric Furnaces. (importance de |’état physique des matiéres du lit 
de fusion dans le rendement et la marche de fours électriques.) Cu. Louts. 
fournal du Four Electrique, Vol. 42, Feb. 1933, page 62. Generalities. 

JDG (23) 

Melts Gray and Malleable tron in the Electric Furnace. J. C. Bennett & J. 
H. Vocer. Foundry, Vol. 60, Feb. 1, 1932, pages 35-38. Abstract of 
paper read at the Chicago convention of the American Foundrymen’s Association. 
See Metals & Alloys, Vol. 2, July 1931, page 135. VSP (23) 

Coreless Induction Furnaces. R. N. Biaxester, Jr. Foundry, Vol. 60, 
july, 1932, pages 18-19, 46. The furnaces have proven valuable because they 
eproduce analysis and structure of alloys and reclaim scrap, particularly Cr-bearing 
rap, with low loss. Field of this furnace has been limited te melting of alloy 
teels, heat and corrosion resisting; high speed steel; plain C steel, cast Fe and 
bronze. Describes installations at Lebanon Steel Foundry Co., Babcock & Wilcox 


Co., Hoskins Mfg. Co. and Duriron Co. VSP (23) 
Producing Steels and Alloys in Coreless Induction Furnaces. R. N. BLAKESLEEF, 
Steel, Vol. 91, July 25, 1932, pages 23-25. Description of operation 


id power supply of a number of types of coreless induction furnaces used in foun- 
y work. These are employed for melting Cr-Ni stainless steels, high speed steels, 
iin C steels, chromel alloy, Duriron, ete. A ‘‘lift coil’’ type of furnace for 
lting bronzes is described in some detail. Induction furnaces permit low scrap 
ss, great flexibility in operation, and high reproducibility of successive melts. 
JN (23) 
A Simple Induction Furnace for Melting Copper Alloys. (Ein einfacher Induktions- 
ofen zum Schmelzen von Kupferlegierungen.) E. Fr. Russ. Metallwirtschaft, 
Vol. 12, May 12, 1933, page 268. The furnace has a capacity of 100 to 
00 kg., is shipped already assembled, and does not require any special foundation. 
lhe hearth is replaceable, similar to a crucible. When alloys of different compo- 
itions are to be melted, several hearths with different linings can be used. They 
are inexpensive and easily changed. One hearth is good for 1000 to 5000 heats. 
lhe current used for melting brass or bronze is about 25 Kw. hr./100 kg. and the 
melting loss is about 1 to 2.5%. CEM (23) 


Electrical Characteristics of and Practical Considerations Regarding Electric In- 
duction Furnaces. (Characteristiques électrique et considérations pratiques sur les 
fours électriques a induction.) Journal du Four Electrique, Vol. 41, Sept. 


1932, pages 338-341. Abstract of paper presented by P. Bunet at the last 
International Electrical Congress. The present installment deals with general aspects 
of electrical furnaces. JDG (23) 
_ The Inductive Heating of Metals. E. F. Nortrurur. Fuels & Furnaces, 
Vol. 11, Jan./Feb. 1933, pages 23-40. The principles of induction with spe- 


ial regard to its heating effect in ferrous and non-ferrous metals, equipment needed, 
coupling of circuits between inducing coil and induced body (susceptor) for attain- 
ing an efficiency as high as possible, and high frequency power generating plants 
are discussed and described. Examples from practice are given, and investment and 


operating costs are treated. Ha (23) 
Heating Metais and Alloys Inductively Has Advantages. E. F. Norturvup. 
Electrical World, Vol. 101, Feb. 25, 1933, pages 252-954. Abstract of 


paper presented before Pittsburgh section, Association of Iron & Steel Electrical 
Engineers. Practically all metals and alloys not directly cast require a reheating 
at some stage of their fabrication. Inductive electrical heating can meet the re- 
quirements in many of these processes. The general character of material which 
may be heated inductively may be summarized as follows: (1) metal pieces to be 
heated should have a certain symmetry of form; (2) large diameters are favorable 
to inductive heating; (3) magnetic metal is cheaper to heat than non-magnetic 
metal; (4) the ratio in economies of inductive heating to fuel heating increases 
with increase in the final temperature demanded; (5) for extremely fast heating 
the inductive method is unexcelled; (6) localized heating’ of a part of a large 
metal piece is most readily accomplished by induction (are heating wee gee 
23) 

Induction Furnace of 3000° Absolute Temperature for the International Light 
Unit. (Ein Induktionsofen von 3000° Abs. fiir die internationale Lichteinheit.) 
Technische Blatter der deutschen Berqwerkszeitung, Vol. 23, Mar. 5, 
1933, page 139. Induction furnace built originally for above purpose. Can be 
used to vaporize metals of very high melting point, such as W, for, spectroscopic 
investigations and atom research. Furnace was developed by Physikalisch-Technische 


Reichsanstalt in coéperation with Siemens Co. : GN (23) 
The ‘*Sesci’’ Melting Furnace. Iron & Coal Trades Review, Vol. 125, 
Sept. 2, 1932, pages 333-335. Principle of Sesci furnace is to meit metal 


in batches and using pulverized anthracite as a fuel, instead of by the continuous 
method in the cupola. Furnace is of rotary type and consists of a cylinder built up 
of steel plates lined with a high silica refractory rammed against steel shell. In- 
Stallation and operation of such a furnace of 5 tons in the National Gas’ Engine 
Co., England, is described and illustrated in detail. The uniformity and quality 
of the castings is said to be superior te castings from the cupola ee (98 

a (23) 
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For Lower 
Melting Costs ... 


Fused 
Magnesia Refractories 


Electrically 


HREE features of this Norton electric furnace-made 
material make it especially suitable for melting both 
ferrous and non-ferrous metals— 
|. Long life 


2. Resistance to metal penetration 
3. Resistance to chemical action of molten metals 


Available in three forms: 


RAW MATERIAL—Magnesium oxide in its densest 
and most stable form. Prepared in electric furnaces 
from high purity magnesite—free from bonding ma- 
terial. Available in various grain sizes. 


MAGNESIA CEMENTS—Bonded mixtures of high pur- 
ity and refractoriness. Ready to use. For tamped linings 
in induction furnaces. 


BONDED SHAPES—Prefired shapes in the form of 


crucibles, tubes, bricks and blocks. 


NORTON COMPANY, Worcester, Mass. 


New York Chicago Cleveland 





NORTON PRODUCTS—Grinding Machines; 
Grinding Wheels; Abrasives for Polishing; Pulpstones 
Ware; Refractories; 
Behr-Manning Abrasive Paper and Cloth 


Lapping Machines; 
Laboratory 
Porous Plates Non-slip Tiles and Aggregates; 


Norton Pike Oilstones 
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Providing Flexibility in Plant Gas Demands. Steel, Vol. 90, May 23, 1932, 
pages 30, 34. See ‘‘Flexibility in the Use of Blast Furnace and Coke Oven 
Gas in a Steel Plant,’’ Metals & Alloys, Vol. 4, Aug. 1933, page MA ere 

23) 

Small Coke-Oven Gas-Burners in the Iron Industry (Kleinverbraucher von Koksofen- 
gas in der Eisenindustrie) A. Hersernoiz. Stahl und Eisen, Vol. 53, Apr. 
27, 1933, pages 417-422 Small coke-oven gas-burners can be used to ad- 
vantage in steel plants for warming ground dolomite, drying sand and stopper rods, 
burning-in converter bottoms, warming molds and ladles, and for a variety of other 
purposes. SE (23) 

Anthracite Gas For Heat Treating At Lower Cost. Jron Age, Vol. 129, Jan. 
14, 1932, pages 176-178. Describes, with cost data, the operation of a 
producer burning No. 2 buckwheat ant, racite and making anthracite gas developed 
by A. L. Galusha of Dover Boiler Works, New York. VSP (23) 

The Development of Town Gas for Trade and Industrial Purposes. H. D. Manppen. 
Gas Engineer, Vol. 57, Oct. 1932, pages 570-571. Paper before the Wales 
and Monmouthshire Association of Gas Engineers states that gas makes a strong 
bid for metal melting due to its flexibility, control of heat, provision of oxidizing 
or reducing atmosphere and absence of storage. WH (23) 

Town Gas in the Tinplate Industry. Mechanical World & Engineering Rec- 
ord, Vol. 92, Sept. 9, 1932, pages 239-240. Main reqvirements for Sn-pot 
firing are quick heating from cold and correct and constant temperature throughout 
the pot. A saving of 47% has been made by the use of town gas, and a more 
uniform temperature maintained. Further applications are being made in mill fur- 
naces and furnaces for annealing and normalizing. Kz (23) 


Gas as a Fuel in a Large Galvanizing Plant. Gas Engineer, Vol. 57, Dec. 1932, 
pages 640-641. Details of modern installation of Canadian Bridge Co. with 2 
galvanizing units each consisting of a 90 ton pot, 27 ft. 4 in. square, Pot is 
fired with gas, 9 burners on each side in such a manner as to prevent direct 
flame impingement on pot. Air is pre-heated by a recuperator, Average full load 
capacity of pot is 6 tons/hr. (10 maximum). One of most important features con- 
tributing to the low cost of operation is automatic temperature control which 
minimizes time lag of actuating instrument in response to full valve adjustments. 

WH (23) 

London, Vol. 40, 
controlled gas-fired 
suitable for small manufacturers and 


Developments in Gas-fired Furnaces. 
Aug. 18, 1932, pages 613-619. 
furnace constructed by Gibbons & Co., 


J. Taytor. Machinery, 
Describes an automatic 
Dudly, 


which burns expensive city gas economically. Production and economical use of pro- 
ducer gas. An enamelling muffle furnace, a plate heating furnace, a furnace in- 
tended to heat large parts of metal, and the Wellman-Chantraine or ‘‘Multi-flame’’ 
furnace in every part of which the flame is produced in equal volumes, utilization 
of waste heat and heat balance of an average gas-fired furnace are described. Im- 
provements mentioned are pressure burners and suspended roofs. Kz (23) 


The Development of Gas as an Industrial Fuel. J. E. Wuire. Gas Engineer, 
Vol. 58, Institution Special Number, June 1933, pages 319-325. Paper read 
before 70th Annual General Meeting of Institution of Gas Engineers, May-June 
1933. In ship yards and allied trades, the use of oxy-coal gas cutting has been 
investigated and a modified form of cutting pipe developed capable of cutting at a 
speed equal to oxy-acetylene after penetrating the many coats of paint, rust, lime, 
etc. The cutting of 27 ft. 6 in. of % in. rusty ship’s plate costs 14.34d. with 
oxy-acetylene cutting and 8.16d. with oxy-coal gas. On %” plate a speed of 
22”/min. is obtained readily. Service data are presented showing highly satisfactory 
savings from replacement of coal firing by gas firing for metallurgical heat treatment. 
The use of electricity is discussed critically. No advantages are offered with reference 
to the Newcastle area. WH (23) 

Insulating Old Open Hearths to Improve Efficiency. S. M. Jenxins, Steel, 
Vol. 91, Nov. 14, 1932, pages 24, 26. Increased efficiency and reduced fuel 
costs are obtained in old open-hearth furnaces by partial rebuilding. The outside 
9-in. red brick walls are replaced above the ground level with 2-ft. wide steel 
plates sealed to prevent air infiltration and completely insulated from the fire brick 
wall with high and lew temperature insulating brick. JN (23) 

Which Open Hearth Furnaces Are Needed for Russia? L. M. Forrunaro. 
Domez, No. 12, 1932, pages 16-30. Theoretical discussion regarding advan- 
tages of stationary and tilting open hearth furnaces for present operating conditions 
in Russia, (23) 

Close Control of Combustion Cuts Steel-Making Costs. Iron Age, Vol. 129, Feb. 
18, 1932, pages 446-448. Describes the 100-ton Stevens basic open-hearth 
furnace used by Laclede Steel Co., Alton, Ill., and its economical operation. 

VSP (23) 

Ford’s 400-Ton Melting Furnace. Cuartes Loncenecker. Blast Furnace & 
Steel Plant, Vol. 20, Nov. 1932, pages 833-834, 849; Heat Treating & 
Forging, Vol. 18, Dee. 1932, pages 710, 712. Describes tilting open-hearth 
furnace for melting discarded automobiies. Refining is carried out in other furnaces. 
Constant weight of metal is maintained in the furnace by tapping 50 tons at a time 
and charging a like weight. Overall length of melting chamber is 56 ft. 4 in. and 
width inside buck-stays is 22 ft. Extreme depth of bath is 4 ft. Width at surface 
of bath is 15 ft. Regenerators give waste gases and air 3 passes, 2 through checker- 
work and 1 through vertical flues which divide the regenerator into 2 sections. 

MS (23) 

Dagenham and Pretoria Furnaces. W. S. Brown. Blast Furnace & Steel 
Plant, Vol. 20, Oct. 1932, pages 766-770; Nov. 1932, pages 835-837. 
Paper read before the Iron and Steel Institute. See ‘‘Blast-Furnace Engineering, 
with Particular Reference to the Dagenham Furnace of the Ford Motor Co., Ltd,’’ 
Metals & Alloys, Vol. 3, Dec. 1932, page MA 359. MS (23) 

Fuels in Heat Treating Furnaces. Influence of Intermittent Schedules on Costs. 
H. J. Grecc. Metal Progress, Vol. 23, Mar. 1933, pages 37-40. One 
result of the depression is the intermittent operation of heat treating furnaces. 
Fuel oil has replaced coal in some instances because of flexibility of control and 
lower labor cost, even though cost per B.t.u. is higher. Fuel oil is suitable for 
forges but not upsetters on account of scale. Electricity and gas are too costly for 
forging. Automatic control is difficult with fuel oil and handling is not as easy or 
clean as with gas or electricity. The advantages of heat economy, control, and even 
distribution made electricity desirable in prosperous times. With depression and 
high demand charges on low production, the cost has risen. Steady improvements 
in gas fired furnaces, ‘‘one’’ valve, automatic proportioning equipment, variable load, 
cleanliness, even temperature distribution, diffusion combustion and continuous gas 
carburizing have turned attention to gas. Fuel efficiency is lower than electricity, 
put lower cost per unit helps balance this item. Butane in tank cars is cheaper 
for some localities having high demand charges for gas. WLC (23) 

Heat Treating Gears in Cyanide Pot and Drawing Oven. E. M. Kincstry. Metal 
Progress, Vol. 23, Jan. 1933, pages 13-18. A conveyor operated cyanide 
hardening pot and drawing oven combination in the Muncie Products Division of 
General Motors Corp. is described. The cyanide pot is 1 piece, heat resisting slloy 
which holds.4 tons of cyanide. The method of operation prevents scale and warp- 
ing is so small that gears may be assembled for silent running immediately after 
inspection. The cost of operation per 12 hour day is 0.367c/lb., exclusive of 
burden. Both cyanide pot and drawing oven are gas heated and combine heat saving 
features. with flexibility of operation. WLC (23) 

Flexible Wire Conveyor Belts Aid to Continuous Heat Treating. Steel, Vol. 91. 
Nov. 14, 1932, pages 21-23. Various types of flexible wire conveyor belts used 
with continuous heat-treating furnaces are -described. JN (23) 

Heat Treating Furnaces in Forge Shops. R. R. La Petite. Heat Treating & 
Forging, Vol. 18, Sept. 1932, pages 539-542. Tilustrates and describes 
various types of electric and fuel-fired furnaces. MS (22) 








REFRACTORIES & FURNACE 
MATERIALS (24) 


Refractory Materials for Regenerators. Arrrep B. SEARLE. 
Steel Plant, Vol. 20, Oct. 1932, page 796; Nov. 1932, nag ‘ 
yaar Metallurgia. See ‘‘Refractory Materials for Air-Heating Furnaces,’’ Metals 

Alloys, Vol. 4, July 1933, page MA 233. MS (24) 

” Aluminum Oxide as High-Refractory Material (Aluminiumoxyd als Hochfeuerfester 
Werkstoff) H. Gerpien. Zeitschrift fiir Elektrochemie, Vol. 39, Jan. 1933, 
pages 13-20. See Metals & Alloys, Vol. 4, Oct. 1933, page MA 334. 

Ha (24) 

Refractory Mortar for Patching Silica Coke-Ovens (Feuerfester Moértel zum Flicken 
von Silika-Kokséfen) E. Comerts. Stahl und Eisen, Vol. 53, Sept. 21, 1933. 
pages 984-988. The main points for such a mortar are to grind fine and to 
add the right flux. Quartzite, quartz sand, and clay may be used. The mortar may 
be smeared or sprayed over the damaged parts while the coke-oven is in operation. 
Where rapid erosion occurred, or where the temperature was too low to sinter the 
mortar properly, cast-iron plates were employed with good results. SE (24) 

Calculation from Physical Constants of Resistance te Change of Temperature of 
Refractory Bricks (Zur Berechnung der Temperaturwechselbestandigkeit feuerfester 
Steine aus ihren physikalischen Konstanten) K. ENpELL. Glastechnische Be- 
richte, Vol. 11, May 1933, pages 178-182. Formula for determining the 
resistance against temperature changes or its reciprocal value, the temperature 
sensitivity, is developed using temperature conductivity, heat conductivity, specific 
heat and gravity, and tensile properties as factors. Formula developed previously by 


Blast Furnace & 


Norton is medified, and both equations checked against measurements. A table of 
various refractories and their physical constants is given. Ha (24) 
Thermal Expansion of Refractories to 1800°C. R. A. Hernpi. Brick & Clay 


Record, Vol. 83, Aug. 1933, pages 
sites, 5 mullites, 2 fireclay bricks, 
and one each of spinel, 


59-62. Seven chrome ores, 
2 fire clays, 3 ball clays, 2 kaolins, 3 zircons 
silicon carbide, artificial carborundum, diaspore, bauxite, 
80% alumina fire brick, silica brick, and insulating brick were included in the 
investigation. Pertinent data on analysis, linear thermal expansion, heat treatment, 
‘te., are summarized in a table. Chips were taken before and after various heat 
treatments and petrographic analyses were made. Data for each specimen are given. 
CBJ (24) 

Use of Standard Size Bricks in Furnace Construction (Die Verwendung genormter 
Steine im Ofenbau) E. Maase. Stahi und Eisen, Vol. 53, Nov. 9, 1933, pages 
1156-1161. The standard bricks are 250x125 mm. or 230x115 mm. and 65 
im, thick; three-quarter brick; and bricks of the above dimensions but thinner. 
Construction designs of various furnace sections with the standard brick are illus- 
rated. SE (24) 
Elimination of Load Failures of Refractories. FF. H. Norton. Fuels & Fur- 
aces, Vol. 11, Nov.-Dec. 1933, pages 206-210, 214. Load-bearing proper- 
ies of refractory materials and their relation to composition are discussed and 
imerical values as dependent on temperature given. Proper design can do much to 
duce stresses and to provide cooling, Some construction details are Ga tae} 
a (24) 

Electric Resistivity of Special Refractories (Elektrische Widerstandsfahigkeit 
feuerfester Spezialsteine) Puitirpr. Technische Blatter der deutschen Berg- 
erkszeitung, Vol. 23, Sept. 17, 1933, page 501. Refers to the importance 
hich the knowledge of the electric resistance of refractories plays in electric fur- 
ices. Reviews the comprehensive investigations by Werner: Ueber den elektrischen 
Viderstand einige; feuerfester Stoffe bei hohen Temperaturen. Sprechsaal fiir 
‘ramtik, Glas, Email, Vol. 63, 1930, and H. E. White: Electrical resistivity 
Specialized Refractories. Journal American Ceramic Society, Vol. 15, 
3. GN (24) 
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The largest of all diamonds was the 


old firm of Amsterdam. Nine major 
gems were fashioned and added to the 
jewels in the British crown. Thus the 
responsibility for cutting the famous 
Cullinan, worth millions of dol- 
lars, was given to those whose expe- 
rience and ability were outstanding. 
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AGNEFER 
EXPERIENCE” DEPENDABILITY 


TS major responsibility for the reliable repair of 
basic steel furnaces is falling to the producer best 
equipped from the standpoint of experience and 
knowledge. This responsibility involves far more 
than was at stake when the great Cullinan diamond 
was split, cut and polished. Approximately two and 
one-half billion dollars’ worth of steel in terms of 
ingot value have been produced in basic furnaces 
whose hearths have been maintained with the dolo- 
mite refractories of Basic Dolomite, Incorporated 
and its predecessor companies. The value built into 
Magnefer results from a combined experience which 
covers twenty years of responsible service and 
progressive improvement of the product through 
continuous research... Magnefer merits the entire 
confidence of those who use dolomite clinker. No 
other source of supply affords an equal experience. 


Cullinan, 3025 carats, discovered 
in South Africa in 1905. The stone 
was acquired by Englishmen for 
presentation to King Edward VII. 
Though England had eminent cut- 
ters, the contract was awarded to an 
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GASES IN METALS (25) 


Effect of Oxygen on the Properties of Copper. (L’influence de l’oxygéne sur les 
propriétés du culvre.) W. Broniewsx1 & S. Jastan. Comptes Rendus, 
Vol. 196, Jan. 16, 1933, pages 174-177. Cu was deposited electrolytically 
and melted in a vacuum induction furnace. Oxygen was added in form of CuO. It 
was found that thermoelectric power and solution electromotive force are not much 
changed by oxidation. Electrical conductivity is slightly reduced. Hardness increases 
by 30% up to eutectic content of Cue0 and then falls slowly. Elastic limit is 
somewhat changed. Properties most affected are tensile strength and percentage 
elongation. Presence of a solid solution of about 0.8% CugQ0 is indicated. 

OWE (25) 

An Investigation of the Effects of Hydrogen and Oxygen on the Unsoundness of 
Copper-nickel Alloys. N. P. Atten & A. C. Street. Institute of Metals, 
Advance Copy No. 624, Mar. 1933, 21 pages. Alloys covering complete 
range of Cu-Ni were investigated. On melting in H all absorbed enough gas to 
make them very unsound on casting. They were melted in a controlled atmosphere 
and cast in same atmosphere. Alloys could be degasified by passing N over melt. 
Time required to degasify depended on composition. Degasified alloys made sound 
castings if they did not come in contact with 0 during cooling. Smal! amounts of 
0 could be added to some of alloys containing minute amounts of H without pro- 
ducing unsoundness. Amount of 0 required to produce unsoundness was less than 
0.001 for alloys containing less than 30% Ni, and of order of 0.02% for alloys 
richer in Ni. Unsoundness is probably due to reaction between H and dissolved 
oxides, producing steam, and porosity may take form of either small inter-dendritic 
holes, or a combination of small and large cavities. Microscopic examination in- 
dicated that complex oxides were present in alloys containing 0. 12 references. 

JLG (25) 

The Equilibrium of the Reaction Between Steam and Molten Copper. N. P. 
ALLEN & T. Hewitt. Institute of Metals, Advance Copy No. 623, Mar. 
1933, 16 pages. Equilibria between Cu and H20 in temperature range from 
1090° to 1350° C. were studied. H20 pressure was held constant by surrounding 
furnace with a gas-tight container, placing a trough of water in container near 
furnace, and immersing whole in a thermostat. A closed-end Pt tube inserted in 
furnace and connected to pressure gage made it possible to determine the H 
pressure at any instant. Experiments proved that the Pt was permeable to H and 
impermeable to other gases in container. Porosity of small ingots of Cu melted in 
eontact with steam was dependent on H content rather than on 0 content. 11 
references. JLG (25) 

The Distribution of Porosity in Copper Ingots. N. P. Atien. Institute of 
Metals, Advance Copy No. 622, Mar. 1933, 21 pages. Porosity was 
determined by means of density measurements of small sections cut from the in- 
gots and by macroscopic examination. In a tough-pitch Cu billet cast in an iron 
mold the portion adjacent to the surface had a low density. In most cases, how- 
ever, for both tough-pitch and deoxidized Cu the density was greatest near the 
surface and low near the axis of the section. Tough-pitch arsenical Cu billets were 
cast and compressed by means of a piston as soon as there was no danger of molten 
Cu being squirted out. Average density of compressed billet was increased, but core 
had a low density. Low density of core was explained as being due to shrinkage on 
solidification and to wall of solid metal supporting ram. Pressures used ranged 
from 1.4 to 2.7 tons/in.2. 4 references. JLG (25) 

Studies in Gaseous Adsorption. 111. The Thermal Activation Effect in the 
Adsorption of Hydrogen on Platinum and Nickel. E. B. Mactrep & Nissim 
Hassip, Journal Chemical Society, May 1932, pages 1532-1539. It was 
found that by thermal treatment surfaces normally not available for adsorption of 
gases can be made to adsorb them to a considerable extent. Results with Ni and 
Pt are described and an explanation of phenomenon attempted on basis of energy 
distribution among adsorbing elements. Ha (25) 
: Imprisoned Air and the Failure of Castings. J. G. Kennepy. Engineer, 
Vol. 154, Nov. 18, 1932, pages 520-521. Briefly sets forth theory as to 
cause of failure of castings under working conditions due to presence of im- 
prisoned air. Air subjected to pressure compresses according to Boyle’s Law and 
generates heat in conformity with the speed of the application of the load. When 
the load is applied to the imprisoned air slowly, heat is generated isothermally 
causing no apparent damage to the casting. When load is applied suddenly, the 
air is compressed adiabatically and the heat generated combining with the initial 
stresses already present produces stress sufficient to overcome the cohesion in the 
Fe and fracture results. LFM (25) 


INSPECTION (26) 


Measuring Machines (Messmaschinen). G. Bernor. Archiv fiir technisc 
Messen, Vol. 2, Nov. 1932, Section J 1126-1, page Tier, we ena 
measuring automatically dimensions, pressures, and other mechanical quantities of 
articles in mass production. Ha (26) 

Non-Destructive Methods of Testing Welds. G. A. Hanxins. Sheet Metal 
Industries, Vol. 6, Aug. 1932, pages 239-241; Sept. 1932, page 307. Dis- 
cusses testing methods by which welds may be observed by generating and measuring 
magnetic or electric fields in the neighborhood of the welds, by examining welds 
with X-rays, and by a hammering test coupled with use of a stethoscope to test 
purity of sound of welds. 28 references. AWM (26) 

Automatic Inspection of Surfaces for Minute Defects. Machinery, London, Vol. 
40, Sept. 8, 1932, page 710. Use of a photo-electric cell for surface ex- 
amination and the machine which automatically rejects defective pieces briefly de- 
scribed. Kz (26) 

X-Ray and Gamma-Ray Inspection as Used in Ship Construction. H. R. 
IsENBURGER. Marine Engineering & Shipping Age, Vol. 38, Apr. 1933, 
pages 137-139, 148. After discussion of X-rays and gamma-rays and their 
generation, the application in foundry and welding practice is dealt with. An 
X-rayed pilot casting shows possible defects which will be corrected by changes in 
foundry methods. Examples ef defects are given. The application of X-ray exami- 
nation for welded pressure vessels is outlined. Besides the importance of exo- 
gtaphs for inspection, they are used for the development of the correct welding 
technique, since it is impossible to X-ray all welded seams in a ship hull. The 
St. John shock-proof and ray-proof X-ray unit is called suitable for hull inspec- 
tions of plate joints and corroded areas. Kz (26) 


EFFECTS OF ELEMENTS ON METALS 
& ALLOYS (27) 


influence of Manganese on the Hardenability of Carbon Steels. (Ueber den 
Einfluss von Mangan auf die Hartbarkeit der Kohlenstoffstahie.) W. JectincHuavs. 
Mitteilungen aus dem Kaiser-Wilhelm-Institut ® af Eisenforschung, Vol. 
15, No. 2, 1933, pages 15-20. Influence of } on transformations of C 
steels is studied on a series of steels with C up to 0.89% and Mn up to 1.5% 
in its relation to cooling velocity. Pearlite temperature is appreciably lowered by 
addition of Mn and by increasing the cooling velocity. The velocity of formation 
of pesrlite is reduced by Mn so that the formation of pearlite is already sup- 
pressed at fairly low cooling velocities. On the other hand, the formation of mar- 
tensite takes place, as in unalloyed steels, at high velocities and is not sup- 
pressed, within the range investigated, even at high cooling velocities. The critical 
cooling velocities of C steels are lowered by addition of only 1% Mn by about 
80%. The thermal analysis was confirmed by examination of the structures, photo- 
Ha (27) 


graphs of which are reproduced. 8 references. 
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The Antimony Problem in Lead-rich Bearing Bronzes. (Zur Antimonfrage in biei- 
reichen Lagerbronzen.) EpmMuNp RicuHarp Tuews. Die Werkzeugmaschine, 
Vol. 36, Dec. 31, 1932, pages 452-453. The bronzes for the mentioned pur- 
pose are highly sensible to a great number of manufacturing conditions as melting 
temperature, casting temperatures—too high temperatures favor the detrimental for- 
mation of Sn0o—cooling velocity, and other external effects. However, though 
these conditions of proper manufacture may be fulfilled, faiiures may still occur, 
but in most cases they cannot be traced to the Sb content. Systematic tests and 
the literature on the subject prove the harmlessness or advantages respectively of 
small Sb contents (.2-.3%). Such contents are favorable due to the deoxidizing 
effect of Sb. Repeated failures of Pb-rich bronze bearing with the mentioned Sb 
content have other causes. GN (27) 

Special Cast Irons. (Les Fontes Spéciales.) Lion Guittet & Marcet BALLay. 
Bulletin de l’Association Technique de Fonderie, Vol. 16, Sept. 1932, 
pages 582-597. Paper at World Foundry Congress, Paris, 1932. Review of 
previous work with comments. Includes special cast irons containing Si, Cr, Ni, 
Monel metal, Mn, Cu and Al. 16 references. WHS (27) 

The Influence of Carbon on 10% Manganese Alloys. Joun Ecxer & V. N. 
Krivozsox. Mining & Metallurgical Investigations, Carnegie Institute of 
Technology, Mining & Metallurgical Advisory Boards, 6th Open Meeting, 
Oct. 28, 1932, 2 pages. The paper deals with pure alloys of Fe with 10% 
Mn and from 0.01 to 1.4% C. The phase diagram at substantial equilibrium was 
determined. Ha (27) 

The Influence of Phosphorus on the Properties of Hardened and Tempered Cast Iron. 
J. E. Hurst. Iron & Steel Institute, Advance Copy No. 6, May 1933, 23 
pages. A series of irons containing 3.5% total C, 0.5% comb. C, 1% Mn, 
0.6% Cr, and from 0.035 to 1.569% P were used. Specimens were taken from 
centrifugally-cast drums. Some were tested as cast and some after various heat 
treatments. The experimentally determined values are given. In the as-cast condi- 
tion increasing P increased Brinell hardness and modulus of elasticity, while ten- 
sile strength, area under the stress-strain curve, and permanent set decreased. After 
quenching in oil from 875° C. all irons had a Brinell hardness of over 500. The 
greatest increase in hardness was in the high-P irons. Quenched specimens were 
tempered at several temperatures. Tempering at 600° C. reduced hardness of all 
irons to the original value. Stabilizing, which consisted in heating to 550° C., 
did not greatly affect hardness. The softening resulting from annealing at 900° C. 
increased as the P increased. JLG (27) 


Influence of Small Admixtures on Mechanical and Corrosion Resisting Properties 
of Zinc. (Einfluss geringer Beimengungen auf das mechanische und kerrosionschemische 
Verhalten von Zink.) A. Burxuarpt & G. Sacus. Metallwirtschaft, Vol. 12, 
June 9, 1933, pages 325-328; June 16, pages 339-342. Electrolytic Zn, 
99.97% pure, was used, and additions consisted of .001 to as high as 1% of Ag, 
Al, As, Bi, Ca, Cd, Cu, Fe, Hg, Li, Mg, Ni, Pb, Sb, Sn, and Tl. Pure Zn can be 
rolled at any temperature, but most alloys are limited, usually to between 100° 
and 160° C. Zn with Pb and Cd additions is the easiest to roll, while it is im- 
possible to roll Zn with more than .003% Sn. Bi, Hg, Sb, and Th have a 
harmful effect on the tensile strength and elongation of rolled Zn, As and Ca 
have no effect, and all others increase the strength. Mg, Li and Cd are especially 
beneficial. The temperature, at which the strength of Zn is lowered due to heat- 
ing, is raised by almost all alloy additions, especially by Cd. The bending prop- 
erties in the rolled and annealed condition are not much affected by Mg, Bi, TI, 
and Cd. In the annealed condition they are improved by Sb and Al additions, all 
others improve them in both annealed and rolled conditions. .01% Ni raises the 
bend test number of annealed pure Zn from 5 to 30. The endurance limit of Zn 
is affected by the various additions in the same manner as the tensile strength. 
The corrosion resistance was determined by immersing test sheets in 18% by 
weight H2S04 solution and measuring the temperature increase of the solution after 
15 min. Additions of Fe, Ni, and Sb are very harmful, As, Bi, Al, Ag, and Cu 
are also harmful. T! and Ca have no influence, while less than .01% Mg and 
certain amounts of Cd, Hg, Pb, and Li increase the corrosion resistance. It is not 
possible to counteract the harmful effect of Fe by the addition of any of the bene- 
ficial metals. 8 references. CEM (27) 


The Influence of Several Less Common Elements When Added to Cast Iron. 
J. E. Hurst. Foundry Trade Journal, Vol. 48, Feb. 23, 1933, pages 137-139. 
Effects (so far as they are known) of the following elements are summarized: Be, 
B, Na, K, Mg, Ca, Zn, Se, As, Zr, Sn, Sb, Ce, Pb and Bi. OWE (27) 

Alloy Steel Castings, W. F. Rowpen. Metallurgia, Vol. 7, Apr. 1933, 
pages 191-193. Briefly discusses production of steel for casting in acid open- 
hearth, and influence of alloying elements on steel. Particular attention a we a 
Mo. 


Alloyed Malleable Cast Iron. (Legierter Temperguss.) E. SéuNcHEN. Zeit- 
schrift fiir die gesamte Giessereipraxis, Vol. 54, Apr. 16, 1933, pages 151- 
153. Alloys may be added to common malleable cast Fe for following reasons: 
(1) deoxidation and degassification, (2) accelerated formation of graphite, (3) 
fining of the graphite. Among few elements suitable for this purpose Ti and V 
are to be mentioned. Piwowarsky states that Ti favors a fine graphite finely dis- 
tributed in the matrix, accelerated disintegration of carbides and a rapid C gasifi- 
cation during malleableizing. Instead of use of Ti, Schwartz suggests Al. The 
favorable effect of Al was substantiated by investigations of J. H. Hruska (Foundry, 
1931, page 70). However use of Al is limited on account of difficulties in cast- 
ing with higher Al contents. Experiments to improve malleable cast Fe by Ni are 
discussed, showing that improvement attainable depends on correct selection of the 
other alloying constituents. Ni is best suited for this purpose. Low Cr content 
favors favorable action of Ni. Experiments on Cu-alloyed malleable are briefly 
cited. The wear resistance of alloyed malleable is referred to. GN (27) 


Influence of the Carbon Content on the Structure and Tensile Properties of Gray 
Cast Iron, with Consideration of Different Silicon Contents, Casting T 
and Wall Thicknesses. (Einfluss des Kohlenstoffgehaltes auf 
Festigkeitseigenschaften des graven Gusseisens, unter Beriicksichtigung verschiedener 
Siliziumgehalte, Giesstemperaturen und rken.) A. Kocn & E. Prwowarsky. 
Die Giesserei, Vol. 20, Jan. 6, 1933, pages 1-7; Jan. 20, 1933, pages 26-31. 
In order to evaluate properly influence of C and Si, wall thickness and casting tem- 
perature on graphite content, structure, bending strength, tensile strength, 
and endurance impact strength, a series of systematically built-up cast iron melts 
was made and tested. Results can be summarized briefly as follows: Graphite 
content increases with C content; the weakening of structure on account of increas- 
ing amount of graphite deteriorates all tensile properties. As liquidus line rises 
with decreasing C ‘‘effective’’ overheating is reduced, for same casting temperature, 
with decreasing C; a finer structure results and endurance impact strength is par- 
ticularly improved. Si increases castability of cast iron but also deteriorates me- 
chanical properties as graphite precipitation is favored. By increasing cooling 
velocity influence of Si can to a certain extent be counterbalanced; each C content 
has, therefore, an optimum of Si content. Graphite content increases with in- 
creasing wall thickness and bending and tensile strength are deteriorated in about 
same ratio. With decreasing C content the wall thickness sensitivity decreases. 
While bending and tensile strength depend directly on the graphite content and, 
therefore, on the wall-thickness, the finer structure and graphite lamellae at small 
wall-thicknesses effect an extraordinary increase of the endurance values, y 
in low C irons. Increasing casting temperature increases the preheating of the 
mold whieh results in a retardation of the cooling process and favors the graphite 
precipitation and reduces correspondingly the mechanical properties. As low as 
possible a casting temperature is therefore required for obtaining high mechanical 
values, lower limit being given by the liquidus point corresponding to the com- 
position of the iron so that the mold is filled in all its parts. The test results 
are given in curves and tables. 27 references. Ha (27) 








EFFECT OF TEMPERATURE ON METALS 
& ALLOYS (29) 


The Pomp-Enders Short-Time Creep Test. Engineering, Vol. 134, Aug. 26, 
1932, pages 232-234. Abstract translation of article by Pomp & Hoéger en- 
titled ‘‘Dauerstandfestigkeitsuntersuchungen an Kohlenstoff- und _niedriglegierten 
Stahlen nach dem Abkiirzungsverfahren’’ in Mitteilungen aus dem Kaiser- 
Wilhelm Institut fiir Eisenforschung, Vol. 14, No. 4, 1932, pages 37-57. 
See Metals & Alloys, Vol. 4, May, 1933, page MA 160. LFM (29) 


Carbon Steel Tubes at 400°C. Steam Temperature. (Kohlenstoffstahirohre hei 
400°C. Dampftemperatur.) Archiv fiir Warmewirtschaft und Dampfkessel- 
wesen, Vol. 14, Feb. 1933, page 52. The results of tensile and notch 
impact tests on C steel and 3% Ni-steel tubes for steam lines of the Klingenberg 
power plant, Berlin, are briefly summarized. GN (29) 





With ever increasing temperatures and 
pressures==what! 


These abstracts are prepared in cooperation with the Joint High 
Temperature Committee of the A. S. M. E. and the A. S. T. M. 





Electrical Conductivity of Metals at the Lowest Temperatures. Engineer, Vol. 
153, June 10, 1932, page 635; Vol. 154, Aug. 25, 1932, page 208; Engineer- 
ing, Vol. 133, June 24, 1932, page 734; Nature, Vol. 129, June 11, 1932, 
pages 858-859. Summary of address delivered by J. C. McLennan at the 
Royal Institution of Great Britain, London, June 3, 1932. Copper sulphide, SnAs, 
PbS, and the carbides of Ta and Nb were found to be super-conductive at low 
temperatures. AggSn was not super-conductive but a eutectic of this compound and 
tin was found to be super-conductive. Other eutectics were found to be more 
super-conductive than compounds and than metals. The stretching of wires while 
in the super-conductive state was found to raise the transition temperature. 

Kz + LFM (29) 

The High-temperature Hardness-test of Iron and Steel. Matsuy1ro HAMASUMI. 
fournal Society of Mechanical Engineers, Tokyo, Vol. 35, Aug. 1932, pages 
761-765. Paper read before 2nd General Meeting, Society of Mechanical En- 
sineers, April 6, 1932. Described is a new hardness tester with which different 
kinds of iron and steel were tested in a vacuum at temperatures up to 900° C. 
Results are summarized in tables and graphically presented. Kz (29) 


Scaling of Steel at Heat Treating Temperatures. Heat Treating & Forging, 
Vol. 18, Dee. 1922, pages 708-709. From the report of the Committee on 
industrial Gas Research of the American Gas Association. Reviews work done at 
University of Michigan. See Metals & Alloys, Vol. 3, June 1932, page = iss) 

) 

Hard Surfacing Valves for Steam Service at High Temperatures. Power, Vol. 
77, Mar. 1933, page 115. A large mid-western power company has effected 

insiderable economies in valve operation by applying Stellite to gates, rings, disks, 

its, ete., by the oxy-acetylene process. AHE (29) 


Engineering Research at the National Physical Laboratory. H. J. Goucn. 
ransactions Institution of Engineers and Shipbuilders in Scotland, 
Vol. 76, Feb. 1933, pages 205-258. Includes discussion. A general review is 
iven of origin, growth, and work of National Physical Laboratory, with special 
ference to engineering department. Accounts of 2 major investigations follow: 
Study of the mechanical properties of materials at high temperatures 
involves (1) Measurement of creep properties of common materials. 24 machines 
re installed. The limiting creep stress, when failure is not caused by intercrystalline 
racking, is taken as the stress which, after 40 days, produces creep of 10-5 inches 
per inch per day. (2) Development of new alloys. The alloy 30% Ni, 28.5% Cr, 
3.8% W, 1.05% Si, 1.34% C, withstands 3 tons/in.2 at 800° C. for 49 days 
without failure. (3) Investigation of laws of creep. (4) Systematic study of alloy 
steels. At 550° C. Mo improves creep resistance, but influence of previous history 
and heat treatment complicates comparisons. Fatigue, torsion, and impact tests 
at high temperature have also been devised. Investigation of failures of chains 
ind lifting gear established that brittle fractures are due to the formation of 
a brittle surface layer by repeated small impacts during use or through cleaning by 
rumbling. Annealing at 750° C. is a cure. Below 15° C., also, notched bar brit- 
tleness becomes apparent and discontinuities may thus be a serious cause of weak- 
ness in cold weather. JCC (29) 


Creep of Metals Measured in Millionths of an Inch. Power, Vol. 27, Mar. 1933, 
page 131. The creep test is the best known means of predicting the value of 
& material for high temperature service involving small permissible deformations. 
Its limitations are discussed. AHE (29) 


The Creep of Materials and Creep Stresses—VI. Jas. CunninGcHAM. Steam 
Engineer, Vol. 2, Dec. 1932, pages 135-136. A continuation of a general 
article. AHE (29) 

Creep and Structural Stability in WNickel-Chromium-lron Alloys at 1600°F. 
W. A. Tucker & S. E. Srncratr. Bureau of Standards Journal of Re- 
search, Vol. 10, June 1933, pages 851-862. Study was made of creep charac- 
teristics at 1600° F. of 15 alloys covering a range from 1-75% Ni and from 
35-55% Cr. The results were compared with those of a previous investigation at 
1000° F. on similar alloys. In the investigation at 1000° F. of the Ni-Cr-Fe 
system it was found that the alloys containing little or no Fe, 50-80% Ni and 
20-50% Cr exhibited the greatest resistance to creep. At 1600° F. the strongest 
alloys are those containing approximately equal parts of Ni and Cr and not more 
than 30-40% Fe. As part of a metallographic study the attempt was made to 
distinguish between the effect on structure of elevated temperature alone and of 
elevated temperature and stress combined. A comparison was made between the 
Structure in specimens used in creep tests and that in unstressed specimens of 
the same alloys annealed at 1600° F. for periods ranging from 100-1000 hours 
or quenched in iced brine from that temperature. In nearly all cases the quenched 
Specimens were similar in structure to the annealed materials which indicates that 
these alloys were not readily heat treated. Carbide precipitation and agglomeration 
of the carbide at the grain boundaries were most pronounced in both the binary 
Fe-Cr and the ternary Ni-Cr-Fe alloys of higher Cr content. Prolonged heating of 
both stressed and unstressed specimens did not produce any pronounced changes in 
the Structure of the binary Fe-Cr or the ternary Ni-Cr-Fe alloys except those con- 
taining 50% or more of Ni. WAT (29) 


Copper-Beryllium Wires at Low Temperatures (Beryllium-Kupferdrahte bel tiefen 
Temperaturen) R. Watie. Zeitschrift fiir Metallkunde, Vol. 25, May 1933, 
page 123. Brief note on the tensile properties: tensile strength, elongation, 
and reduction of area, of a Cu-Be alloy with 2.5% Be in the unaged and in the 
aged (160 min. at 260° C.) at the temperatures + 20° and — 70°. In both the 
— and the aged conditions these properties all increase on lowering a 

: RFM (29) 
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Creep Phenomena, a New Technically Important Problem of the Elasticity Theory 
(Die Kriecherscheinungen, ein neuer technisch wichtiger Aufgabenkreis aer Elas- 
tizitatstheorle) A. Sropora, Zeitschrift fiir angewandte Mathematik und 
Mechanik, Vol. 13, Apr. 1933, pages 143-146. Mathematical treatment 
of the creep deformation of a rod submitted to bending stress as an example 
for the single-axial stress state. The literature statements on creep under bi-axial 
stresses are summarized. The cold creep of Pb appears to be closely related to the 
creep of metals at elevated temperatures. Stodola derives a formula on the creep 


velocity of steel: 
L-tg m o n 
7=0@ -- = ° 
100 100 





wherein t — °C., 


o = stress in kg/em.2, a = 12.5 x 10-9, m = 6.63, 
0 3.16, to = 600. The formula is valid between 700° and 1000° C. and 
at tensional stresses ranging from 0-500 kg./cm.2. WH (29) 


The Strength of Steel, Cast Steel, and Cast Iron at Low Temperatures (Festic 
keitseigenschaften von Stahi, Stahiguss und Gusseisen in der Kalte) RicHArp 
Wate. Die Chemische Fabrik, Vol. 6, May 17, 1933, pages 207-211; 
May 24, pages 220-222. Review of 15 references to literature on tensile 
properties, including stress-strain curves, bend tests, and hardness tests of carbon 
and alloy steels, cast steel, and cast iron at temperatures as low as -200° C. 

CEM (29) 

Methods of Determining Creep Properties. H. J. Tapseryt. Mechanical World 
& Engineering Record, Vol. 93, Mar. 17, 1933, pages 264-265. The study 
of the long-time creep properties of a steel at high temperatures may follow 
either or both of 2 courses: (1) An investigation of the general creep character- 
istics. (2) The determination of creep deformation under defined conditions of 
stress and temperature. A criterion of ereep-resistance is the limiting creep stress 
—i.e., the stress which corresponds with a creep rate of 10-5 in./in./day at 40 
days. Kz (29) 

Creep of Steels. H. J. Tarserr. Mechanical World & Engineering 
Record, Vol. 93, Mar. 10, 1933, pages 236-237. Creep of steels requires 
careful consideration in the design and operation of high temperature and high 
pressure plants. Some measure of deformation by creep is permissible and assum- 
ing this to be 1% per year, the average creep rate must not exceed 2.74 x 10-5 
in./in./day, or 1.14 10-6 in./in./hour. Creep curves of a number of steels 
tested under various conditions of stress and temperature are presented, and show 
a first stage of decreasing creep rate followed by a stage of increasing creep rate 
leading to fracture. The initial creep strain and the rate of decrease of creep 
strain in the first stage are greater at lower temperatures (300°-467° C.). In 
tests at 800°-900° C. the first stage is absent. The variation of creep rate with 
stress is discussed with diagrams which also permit a comparison of the creep- 
resisting properties of the steels investigated. ' Kz (29) 


Creep Properties of Metals. H. J. Tapsexxr. Structural Engineer, Vol. 10, 
Jan. 1932, pages 15-25; Discussion, Mar. 1932, pages 146-149. A paper read 
before the Institute of Structural Engineers, Jan. 1932. Creep curves of various 
ferrous and non-ferrous materials at different temperatures are presented. A study 
of the deformation of materials subjected to prolonged loads until fracture occurred 
shows that they normally consist of 4 main stages: (1) a practically instantaneous 
strain made up of elastic (recoverable) strain together with an inelastic (non- 
recoverable) strain; (2) strain which proceeds at a decreasing rate with time as 
a result of hardening; (3) a minimum rate of strain which occurs at a point of 
inflection in the deformation time curve; (4) an increasing rate of strain leading 
to fracture. Log rate of creep curves at 300°-600° C. are shown for heat treated 
NiCr steel and creep properties of some 11 different ferrous and non-ferrous alloys 
are compared with short time tensile properties and a comparison between low alloy 
steels and plain C steels is made. Although many experimental data are presented, 
the speaker theoretically deals with the nature of the phenomenon of creep, In 
conclusicn some desirable research work in this field is pointed out. WH (29) 


Short-time Creep Tests. H. J. Tapsery. Mechanical World & Engineering 
Record, Vol. 93, Mar. 31, 1933, pages 312-314. Critical discussion of 
short-time creep tests proposed by Pomp and Enders, who defined their creep limit 
as the stress corresponding with a creep rate of 0.003% per hour, or 0.00003 
in./in/hour; Siebel and Ulrich, who defined their creep limit as the stress which 
produces a rate of creep of 10-6 in./in./hour when the creep deformation has 
reached 0.2%; and Hatfield defines a creep limit, the ‘‘time-yield,’’ as the stress 
which produces not more than 0.5% deformation in 24 hours, and an average creep 
rate of 10-6 in./in./hour in the next 48 hours. Short time creep tests are of 
value chiefly as specification tests of materials whose general creep characteristics 
have already been examined. Subjects such as intercrystalline cracking, strain- 
hardening and recrystallization are touched upon. Creep properties of a number of 
steels are given and discussed. Kz (29) 


Characteristics of Steel at Elevated Temperatures. Francis B. Foiny. Refiner 
& Natural Gasoline Manufacturer, Vol. 12, May 1933, pages 180-183. 
Plain C steels are useful up to about 850° F., iow alloy pearlitic steels up to 
1100° F., and high alloy steels at the higher temperatures. The tedious creep 
test is the only means of selecting accurate data for elevated temperature service. 
Creep testing apparatus of the Midvale Co. is described and illustrated in detail. 
Short time test data in charts are presented for .28% C; .21% C, 4.5% Cr, 
0.6% Mo; 0.05% C, 18-8 alloy; 0.44% C, 14.5% Cr, 28% Ni, 3.4% W; and 
4 alloys containing from 17-25% Cr and 10-60% Ni to temperatures up to 
1700° F., in some cases, and to 2000° F. for the latter 4 alloys. Grain boundary 
carbide precipitation may be overcome in high Cr alloys by adding more Cr to 
the alloy, as the carbide in forming draws the Cr from the metal adjacent to the 
C. Increasing Ni also derreases precipitation, and elements as Mo, Ti, and W 
to a lesser degree. In alloys of the 25 Cr-20 Ni type the elements are sufficient 
to prevent any corrosive attack at all. Such high alloy additions however decrease 
room temperature ductility, particularly in alloys that have been exposed for long 
periods at elevated temperatures. This same effect is present in low alloy steels 
containing Ni in excess of 2% and absent when over 0.6% Mo is added. Re- 
duced ductility is also found in certain higher temperature ranges depending on com- 
position and metallographic condition. WAT (29) 


Nickel and Nickel Alloys for Ol! Refinery Equipment. ©. B. J. Fraser. Refiner 
& Natural Gasoline Manufacturer, Vol. 12, May 1933, pages 162-173. The 
use of Monel metal for valve parts in the refinery equipment is discussed. The short 
time mechanical properties of 80-20 Cu-Ni and 70-30 Cu-Ni alloys together with 
Ambrac and Admiralty metal are given to 1100° F. The pearlitic steels containing 
from 2-5% Ni are very tough at low temperatures (—100° F.). Use of low Ni 
alloy steels in the refinery industry is discussed in a very general way. Likewise 
high Ni alloy steels. Properties of ordinary cast Fe are increased by the use of 
low percentages of Ni. Properties of Ni-resist cast Fe, high Ni high alloy content 
cast Fe, are given for resistance to oxidation and growth at 1500° F., and are 
compared with the properties of ordinary cast Fe. Corrosion resistance of Ni-resist 
cast Fe is outlined and compared with ordinary cast Fe. Ratio of relative cor- 
rosion rate of these two types of irons are compared in a table compiled from 
practical tests in which 62 different chemical reagents and corrosive solutions are 
listed. Chart presented showing rate of penetration of H2S04 from 0-95% con- 
centration of bronze, Monel and Causul metal, and Pb at 70° F. Causul metal is 
a special type of Ni-resist cast Fe, and is fairly comparable in resistance to acid 
with Pb. Bronze and Monel metal are attacked at a relatively greater speed. 


WAT (29) 
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REDUCTION METALLURGY (31) 


Charging of Ore and Fluxes According to Physical Principics. (Méllerung nach 
physikalischen Grundsatzenw.) A. Wacner, A. Hotscnun & W. Bartu. Stahl 
und Eisen, Vol. 52, Nov. 17, 1932, pages’ 1109-1118. Investigations on 
permeability to gases of stratified material in blast furnaces have indicated that 
operation and output can be improved by charging furnace so that horizontal sec- 
tions are uniform; this tends to more rapid reduction with lowered coke consump- 
tion. If raw materials are suitably prepared in crushing, screening and sintering 
plants to produce uniform size of pieces in different materials, increased economy in 
operating a blast furnace will justify additional investment of capital in these 
preparation plants. Pieces smaller than 10 mm. should not be used. This method of 
charging creates equal resistance to flow over the whole section and gives great uni- 


formity of distribution of CO and COs. Experiments in a few blast furnace plants 
are described in detail; coke consumption was about 10% less on the average 
than for usual mixed charge of fluxes and ore. Furnace gases were well utilized and 


charge descended uniformly. Wind pressure can be reduced. Ha (31) 


Production of Chromium-Nickel Steels from Khalilov Irons. N. N. InsHAKov. 
Domez, No. 12, 1932, pages 1-15 (In Russian), Khaliloy Fe ore deposit 
contains about 100 million tons of 40% Fe containing sufficient Ni and Cr to 
produce pig Fe with about 3% Cr, 0.75% Ni and 0.3-0.4% P. From this Fe was 
produced, in open hearths, entirely satisfactory steels containing all Ni originally 
present in the Fe, but only about 0.5% Cr. High Cr content in slag complicates 
and lengthens furnace practice, particularly when slag has to be run off on account 
of high P. (31) 

Roasting of Sulphides, Especially That of Nickel (Sur le grillage des sulfures: 
des mattes de nickel en particulier) B. Bocircu. Comptes Rendus, Vol. 196, 
Mar. 13, 1933, pages 782-784. Results are given of roasting commercial Ni 


sulphide for various lengths of time at various temperatures. The residual S at first 
increases, attains a maximum corresponding roughly to NigSe, and then decreases. 
It is these variations in residual S which complicate process. Residual S can be 
accounted for from partial pressure of SO». Commercial practice is explained in 
OWE (31) 


accordance with these results. 





If Vou Smelt Ores 


Here Are New 
Ideas for You. 





Slag Calculation and Charge for Smelting of White Metal Dross (Schlackenberech- 
nung und- méllerung fiir die Verhiittung zinnhaltiger Weissmetaliriickstande) 
E. R. Tuews. Die Metalibérse, Vol. 22, Dec. 24, 1932, pages 1645-1646. 
The difficulties of melting down the comparatively small quantities of white metal 
scrap of greatly varying composition are pointed out. Soda should be restricted to 
0.5-1% besides low amounts of CaFs and Fe-oxide. The slag must be of a 
reasonably low m.p. CaCOg is 10-15% of the Fe-oxide present. A universally 
applicable slag composition does not exist. Thews advises to employ tentatively ‘the 
following mixture: 45%, FeO, 25% SiOe, 10% CaCO, and 10% CaFe. About 
3-5% are added to the dross and the whole is heated up to melting temperature. 
If no slag forms, further additions-of CaF» or soda are made in low amounts. In- 
stead of Fe-oxide, Sn-plate scrap (2-3%) often is used. E¥ (31) 


Stannous Oxide and the System Sn0-Si02 (Uber Zinnoxydul und das System 
$n0-Si02) B. Keyssenitz & E. J. Kontmever. Metall und Erz, Vol. 
30, May 1933, pages 185-190. Tests made in a small crucible in a vertical 
electric laboratory furnace showed that SnO goes through an irreversible modification 
at 490° C. with the formation of heat and change in color from brown to gray. 
In N atmosphere, SnO decomposes at 540°. At 725° it reaches a constant value: 
7Sn0 = 5Sn0 -+- Sn02 + Sn. This condition does not change up to the melting 
point, about 1000°. When mixed with Si®2, SnO dissolves in it slightly below 
540°, which prevents decomposition. Up to 47% SiOe, these silicates begin to 
melt at 890°. The composition 1 Sn0:1 SiO, has lowest melting point, 899°. 
SnO0eg is not soluble in Sn silicates up to 1250°. No noticeable volatilization of Sn0 
occurs up to 1000°, and in solution in Si0g none up to 1250°. SnO begins to re- 
duce in H at 410°. and in CO at 540°. CEM (31) 


Treatment of Concentrates at Nikitovsky Quicksilver Combine. V. A. Vanyuxov. 
Tzvetnuie Metaliui, No. .2,.Feb. 1932, pages 136-146. Describes laboratory 
and plant experiments for extraction of Hg from rich table and flotation concentrates 
(22 to 44% Hg) in a revérberatory furnace. Recovery is as high as 96%. BND (31) 


Reducibility of Beryllium Oxide (Ueber die Reduzierbarkeit des Beryillumoxydes) 
W. Kroii. Wissenschaftliche Veriffentlichungen aus dem Siemenskonzern, 
Vol. 11, July 8, 1932, pages 88-92. The reducibility of BeO with C, Si, Al, 
Li, Mg, Ca and Ce was studied. In reducing BeO with C a highly carburized 
Be-containing metal is obtained in the presence of Ni or Fe;' the C could not be 
removed by any treatment. Inthe presence. of Cu a sintered product containing 
Be-Cu alloys and having & melting point higher than the boiling point of Cu is 
obtained. The reduction of BeO in presence of Fe with Ca, Mg, Al, Si, Li and 
Ce in high-frequency furnace produces‘ alloys of Be with Fe only by use of Ca 
or Ca-containing mixtures. An equilibrium is formed between Be of Fe- and Ca- 
containing slag which has a great tendency to form BeO so that Be content in 
alloy is very small. No practical method could be developed. 6 references. Ha (31) 


Commercial Production of Rhenium and Gallium (Die technische Gewinnung von 
Rhenium und Gailium) F. Wert. Die Metallbdrse, Vol. 22, June 1, 1932, 
pages 690-691. Mansfield ores carry both Ga and Re (2 « 10-7%) which are 
more concentrated in certain intermediary products in company with other heavy 
metals, preferably Mo. The Vereinigte Chemische Fabrik, Leopoldshall, works up 
these intermediary products and produces 150 kg. of Re annually. Chemistry of Re 
with reference to extraction process is reviewed. Commercial utilization as catalyst 
and in thermo-couples has just started. The separation from heavy metals as well 
as from Mo and V and varidus chemical operations of production process are given. 
Finally electro-deposited metal is extremely pure. Commercial use of Ga for ther- 
mometers (above 1000° C.) and non-poisonous dental fillings, instead of amalgams, 
are mentioned. Present price for 1 kg. Re — 14000 R.M. and Ga — 10000 R.M. 

EF (31) 

Electrothermic Preparation of Cuprosilicon. V. Vertcin. Tevetnuie Metallui, 
No. 3, Mar. 1932,,-pages-369-374 (In Russian). Describes the preparation of 
cupro-Si in an electric furnace to give a product containing 58% Si, 40% Cu and 
about 1% Fe, and possessing good physical and chemical properties. BND (31) 
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Reactions in the Solid State (Reaktionen in fester Phase) H. Trapp. Die 
Metallbérse, Vol. 22, Dec. 31, 1932, pages 1629-1630; Vol. 23, Jan. 4, 1933, 
pages 1-2; Jan. 11, 1933, pages 34-36. Mainly refers to investigations of 
Hedvall, Jander, Tammann, Nernst, Baukloh, Grube, Marshall, Fischbeck & Jel- 
linghaus. The changes in the solid state are as follows: (1) gas + crystal I — 
crystal II (oxidation of metals); (2) liquid +- erystal I — crystal II (deposition 
of incongruently melting compounds); (3) crystal I -+ crystal II = crystal III (a) 
dissolving of pearlite (b) reactions such as 2 Ag + S = AgeS; (4) erystal I + 
erystal If = crystal III + crystal IV (alumo-the-mal reactions and CaCOg + 
BaO = BaCOg + CaO); (5) more complicated compounds originated alongside 
several phases. Metallurgical reduction of oxides by solid C, formation of slags and 
glasses, and diffusion of metals are treated. EF (31) 


Mechanization of the Raw Material Handling in a Blast Furnace Plant. T. G. 
OresHKIN & N. K. Trorimov. Domez, No. 11, 1932, pages 34-52 (In Rus- 
sian). Advantages of replacing hand labor with mechanical handling are discussed. 

(31) 

Apparatus for Automatic Registration of the Level of Blast Furnace Charge. 
I. B. Bouvtrowetzxy. Domez, No. 8, 1932, pages 69-73. (In Russian). 
Mechanical details of apparatus (Russian Patent 18191) for recording and indicating 
the level of blast furnace charge. (31) 


Turbo-Blowers for Blast-Furnace Plants. J. T. Moore. Metallurgia, Vol. 8, 
Aug. 1933, pages 99-103. Discusses advantages and characteristics of turbo- 
blowers. JLG (31) 

Methods for Calculation of Typical Blast Furnace Burdens. A. D. Gorties & 
N. V. Ruta. Domez, No. 10, 1932, pages 1-12; No. 11, 1932, pages 24-33 
(In Russian). Detailed calculations of burdens which might be used when coke 
of specific characteristics is obtainable and when some of the present day low-grade 
ores will be available as enriched aggregates. (31) 

Efectrical Blast Furnace Plant. C. H. S. Tupnorme. Electrical Review, 
Vol. 111, Sept. 30, 1932, page 461. Describes control gear for the auto- 
matic control of furnace ski» hoist, revolving top, and scale car. MS (31) 

The Influence of Furnace Size on Fuel Consumption in Pig Iron Production. 
Epcar C. Evans. Journal West of Scotland Iron & Steel Institute, 
Vol. 40, Session 1932-3, Dec. 1932, pages 35-47. Effect of hot blast fur- 
nace design, ete. based on historical evidence. 13 references. GT (31) 

Comparative Smelting Power of Coal and Coke. Roy P. Hupson. Iron Age, 
Vol. 30, Nov. 3, 1932, page 685, adv. page 18. Blast furnace generally 
requires greater amount of coal than coke to produce a ton of Fe due to lack of 
porosity of coal. Difference in rate of driving between coal furnace and coke fur- 
nace is due to volatile matter of coal. Rate of combustion of coke is 2-2% times 
that of anthracite. Ton of pig Fe can be produced with fuel consumption of 
2700 lbs. of coal or 1600 lbs of charcoal. Porosity and combustibility have been 
overstressed, while chemical composition of fuels has not been given sufficient at- 
tention. VSP (31) 

Composition and Deoxidation of Iron Oxide Sinters. T. L. Joseru, E. P. 
Barrett & C. E. Woop. Blast Furnace & Steel Plant, Vol. 21, Mar. 1933, 
pages 147-150; Apr. 1933, pages 207-210; May 1933, pages 260-263; June 1933, 
pages 321-323, 336. Includes bibliography. Paper read before Eastern States 
Blast Furnace and Coke Oven Association. The composition, strength, bulk density, 
and porosity of 13 commercial sinters varied widely. Porous sinters were, in gen- 
eral, weaker than dense sinters. It is possible to obtain comparatively strong 
sinters that also have average or more than average porosity. Direct measurements 
of rates of deoxidation were made. Time required to remove 95% of the Og from — 
0.742 + 0.525-in. pieces of sinter, subjected to a stream of Hg at 950° C. 
varied from 1.25 hrs. for porous sinters to more than 7.5 hrs. for dense sinters. 
This variation is attributed largely to differences in gas permeability, which does 
not change quantitatively with changes in porosity. This wide variation disappeared 
when —100-mesh particles were deoxidized with Hg at 950° C. Chemical composi- 
tion of sinter has an indirect effect upon reducibility through its influence on the 
physical structure resulting from sintering. Large variations in reducibility were 
observed when fine particles were reduced with Ho at 600° C. It seems that part of 
Fe is present in compounds that are not readily reduced at 600° C. At 950° C. all 
of Fe-bearing compounds are reduced readily when a large surface is exposed to He 
and Ho is removed readily. As gangue increases, more Fe will be present in 
compounds that are not reduced readily at 600° C. Tests on 6 Fe ores indicate 
that ores are more reactive than sinters toward Hp at 950° C. Since maximum 
continuous sections in pieces of sinter do not correspond with over-all dimensions, 
it can not be coucluded that larger pieces of ore will reduce more readily than 
comparable sizes of sinter. There is no justification for a generalization as to 
relative reducibility of ores as compared to sinters. MS (31) 


Reduction Studies with Iron Ore and Sinter During Actual Operation of a Blast 
Furnace (Reduktionsversuche mit Elsenerzen und Sinter unmittelbar am Hochefen) 
W. Fetpmann, J. Storcxer & W. E1renper. Stahl und Eisen, Vol. 
53, Mar. 43, 1933, pages 289-300. By means of sampling tubes placed in 
different zones of ‘a Dlast furnace, the rate of reduction, gas composition and pres- 
sure, temperature, and condition of mix, for different ores and sizes of ore were 
studied during operation. Rate of reduction increased rapidly with rate of gas flow. 
For a certain temperature of working there is an optimum gas flow beyond which 
the coke consumption per ton increases. The most finely divided ore was reduced 
most rapidly. Through the formation of a glassy sintered surface the mix becomes 
harder to reduce but this can be overcome largely by proper charging. Samples 
taken from the bosh indicated the progress of reduction with different kinds of Fe 
ore and provided a valuable means of judging their quality. SE (31) 


Blast Furnace Smelting Practice. A. Joun MacDonatp. Blast Furnace & 
Steel Plant, Vol. 20, Dec. 1932, pages 883-886; Vol. 21, Feb. 1933, pages 103- 
106; Mar. 1933, pages 157-158; Apr. 1933, pages 215-222; May 1933, pages 
258-259, 265-266. Discusses effect of Si0g, Alg0g, Ca0, MgO, MnOg, and 
CagP20g in Fe ores on blast-furnace operation. There should he sufficient Si02 
in raw materials to provide a slag of proper composition, volume, and desulphuriz- 
ing power and some Si in the pig-Fe. All above this required amount is a burden 
on process, lowers the standard of good practice, raises costs per ton by increased 
fuel and flux, and decreases tonnage. High Alo0g slags are beneficial in making 
high-Si Fe with a high hearth temperature and promote desulphurization as long 
as they are kept hot. They require more fuel and are detrimental in manufacture of 
low-Si and low-C Fe. CaO and MgO content of ores commercially worked at 
present are a benefit to operation. High MnO» in ores is desirable for the manu- 
facture of Fe for the basic open-hearth process and about 5% of an ore containing 
5-10% Mn usually is charged in the blast furnace. Varying amounts of Mn are 
useful in foundry Fe and low Mn for acid steel process. Mn in not excessive 
amounts is a decided benefit to blast furnace operation. Bessemer ore should have 
less than .001% P for every unit of Fe. In ordinary amounts, P has no effect on 
blast furnace operation but about 1% in the Fe makes the latter more fluid. 
High-P irons may be useful in cleaning out the blast furnace hearth. Elimination of 
P in steel making offers no difficulties. Usually it is cheaper to remove it in basic 
open-hearth than to eliminate it from the ore. Majority of ores do not have more 
than 0.10% S present as FeSg and FeS. Cheapest place to remove S§ is in 
blast furnace and with proper handling S in Fe may be kept as low as desired. 
Ti is present in ore up to 2-3% as TiOo and little of it is reduced in biast 
furnace. It has been claimed that over 1% TiO in the ore causes infusible com- 
pounds to build up in the hearth and furnace men do not care to use ores con- 
taining more than this amount. Cu, Cr, V, Ni, Co, Zn, etc. are quite rare in ores. 
If these elements in the Fe must be controlled closely, it must be oat 








ORE CONCENTRATION (33) 
Flotation (33c) 


Production of High-Grade Concentrate from Butte Copper Ores—Results of Labo- 
ratory Investigations. Bayarv S. Morrow & Georce G. GRISwoOLp, Jr. 
American Institute of Mining & Metallurgical Engineers, Contribution 
No. 27, Feb. 1933, 11 pages. Laboratory studies indicated that a higher- 
grade concentrate with same recovery could be obtained by a change in the flow 
sheet. In the present practice a concentrate containing 28 % Cu _is recovered from 
a sulphide ore containing 5.5% Cu. The loss in Cu in tailings amounts to 
276% of the total Cu. Proposed flow sheet discards a comparatively high-Cu 
tailing from the primary flotation. The concentrate contains 40% Cu. JLG (3%¢e) 

Preliminary Concentration Tests on Ores from Chibougaman District, Quebec, for 
Metallum, Ltd., Montreal. Arex. K. Anperson. Canada Department Mines, 


Vines Branch, Report No. 728, 1932, pages 44-50. Tests on 7 lots of 
Cu-Fe pyrite ores in siliceous gangues, showed that flotation gave satisfactory con- 
centration. AHE (33c) 


Design, Equipment, and Construction Costs of the Davis-Dunkirk Concentrator, 
Prescott, Ariz. E. L. Sweeney. United States Bureau of Mines, Informa- 
tion Circular No. 6730, June 1933, 5 pages. A 75 ion per day concentrator 
for making a single Au-Ag-Cu concentrate from Ag-Cu ore by flotation cost 
$406/ton of daily capacity. It would have cost $449 if all new equipment had 
been used. AHE (33¢) 

The Recovery of Gold and Copper from the Ore of the Telluride Gold Mines of 
Canada, Ltd., Englehart, Ontario. Arex. K. Anperson. Canada Department 
Mines, Mines Branch, Report No. 728, 1932, page 19-26. Chaleopyrite 
in specular Fe assaying Cu 2.67%, Zn 0.12%, Pb 0.02%, Fe 33.7% and Au 
0.33 and Ag 0.28 oz./ton was tested. High recoveries of Cu (98%) and Au 
(92%) are possible by flotation; the concentrate assayed Cu 15% and Au 1.56 
oz. Fine grinding, 85%-200 mesh, gives the best results. Aerofloat keeps most 
of the Au in the cleaned concentrate. The use of much lime is detrimental; only 
1 lb./ton is needed. AHE (33c) 

Experimental Tests on Old Cyanide Tailings from the Wright-Hargreaves Mines, 
Limited, Kirkland Lake, Ontario. J. S. Goparp. Canada Department Mines, 
Vines Branch, Report No. 728, 1932, pages 50-60. Tailings from cyanide 
mill assaying 0.093 oz. of Au/ton were concentrated by flotation using soda ash 
;.0, water-gas tar A 0.15, amyl xanthate 0.10 and pine oil 0.10 lb./ton. Con- 
entrate assayed 1.6 oz. Au/ton; recovery was 70%. Only 50% extraction of 
{u can be obtained by cyanidation of the concentrate. An oxidizing roast fol- 
lowed by cyanidation gave 91% extraction. AHE (33c) 

Cost of Equipping and Developing a Small Gold Mine in the Bradshaw Mountains 
Quadrangle, Yavapai County, Ariz. Davin C. Minton, Jr. United States 

ureau of Mines, Information Circular 6735, June 1933, 10 pages. 

\u-bearing quartz is concentrated by flotation in a small mill (50 tons/day). 

total cost of mill equipment was $7,687. Operating costs were $1.95/ton 
¢ 2,370 tons of ore. AHE (33c) 

Concentration Tests on Gold Ore from the Howey Gold Mines, Ltd., Red Lake, 
Ontario. C. S. Parsons. Canada Department Mines, Mines Branch, Report 
No. 728, 1932, pages 5-9. An ore containing Au 0.32 oz. and Ag 0.12 
oz./ton was tested by tabling and flotation. Classification and tabling of the 

irse product gave a concentrate assaying Au 1.22 oz. and containing 91.5% of 

values and a tailing assaying Au 0.06 oz. Flotation gave a higher grade concen- 

e but poorer recoveries. To apply flotation successfully the ore must be ground 

» —65 mesh. AHE (33c) 

Froth Flotation of Auriferous Pyrites. Tests at Golden Point Mine, MacRae’s 
Fiat, Otago, New Zealand. Grorce Hotcomser. Mining Journal, Vol. 180, 
Mur. 14, 1933, pages 155-156. A quartz ore in graphite schist is stamped and 
anialgamated. Losses of fine mineral are high, often as much as 40%. Data on 
lo‘ation tests of slimes with 21 combinations of CuSO4, 5 xanthates (Na, K, 


amyl, butyl and pentasol), mineral oil, Stockholm tar, coal tar, pine oil, cresylic 
acid, kerosene and castor oil are given tabularly and show that flotation gives results 
superior to those from mechanical concentration. AHE (33c) 

Pyrite Flotation at Aldermac, Quebec. W. G. Huser. Transactions Cana- 
lian Institute of Mining & Metallurgy, 1932, pages 82-91. See 
Metals & Alloys, Vol. 3, July 1932, page MA 231. AHE (33c) 


Concentration of an Iron Sulphide Ore, Algoma District, Ontario. C. S. Parsons. 
Canada Department Mines, Mines Branch, Report No. 728, 1932, pages 
32-35. A pyrite-pyrrhotite ore analyzing Fe 43.8 and S 36.0% can be con- 
eentrated by flotation to give a product containing Fe 47.00% and S 50.39% 
suitable for use in a Freeman pyrite burner. Recovery was 85.7%. AHE (33c) 

Concentration of A Molybdenite Ore from Alice Arm, British Columbia. C. S. 
Parsons. Canada Department Mines, Mines Branch, Report No. 728, 
1932, pages 26-31. The ore analyzed MoSg 1.67, Fe 2.41 and insoluble 
83.00%. A preliminary flotation gives a concentrate assaying 50% MoSg. Regrinding 
to 80% -—200 mesh, and refloating gives an 80% concentration at a 90% 
recovery. A flow sheet is recommended. AHE (33c) 

Enriching Beryllium Ores Mechanically. (Contribute allo studio dell’ arricchimente 
meccanico delle rocce a berille.) Giornale di Chimica Industriale ed Applicata, 
Vol. 15, Jan. 1933, pages 13-15. Beryl can be separated from quartz by 
flotation using Na oleate, Ba(NOg)o and pine oil, in the proportion 100-150-50 
g./ton of mineral. Separation of beryl from feldspar is being investigated, good 
separation having been obtained using Ferraris type rifflers. AWC (33c) 


Magnetic Separation (33d) 


Preliminary Investigations on Magnetization of Hematite Quartzites. N. N. 
Pavtov & Vastretz. Domez, No. 12, 1932, pages 61-66 (In Russian). 
Large deposits of low grade Fe ore in or around Krivoi Rog consist of quartz with 
hematite or magnetite, 30 to 40% of the ore body being a magnetite formation 
containing 25-35% Fe and the rest hematitic with 30 to 55% Fe. Conversion 
of FeoOs, into magnetic Feg04 involves accurate control of temperature and time 
of reaction. Heating to 690°-720° C., preferably near the lower figure, gave mag- 
netic properties without any changes in composition. Fast heating to this tem- 
perature (5 to 8 minutes) and moderately slow cooling (10-15 minutes) is 
preferable. Holding at the temperature longer than 2 minutes gave lowered results. 
Application of a magnetic field during heating or cooling of the specimens did not 
influence the final properties. (334) 


Crushing (33e) 


Gravity Stamp Mills. T. W. Warvett. Crushing & Grinding, Vol. 1, 


July-Aug. 1932, pages 186-187. Nissen mill is described. _AHE (33e) 
_A Revolutionary Mill? Canadian Mining & Metallurgical Bulletin No. 247, 
Nov. 1932, pages 597-601. Hadsell mill is described and illustrated. Results 


of 3 tests are given. Mill is only device that can reduce run-of-mine ore economically 
to a finished product in 1 operation. Lumps as large as 2 ft. have been ground 
to 95% through 200 mesh with % power required by crushers, ball mills and 
classifiers. Operation is simple; overloading is difficult; repairs are ag A Me 
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1-5 er bea $2 





METALS & ALLOYS 
January, 1934—Page MA 33 














MANUFACTURERS’ LITERATURE 


Lubricants 


To reduce oil consumption and keep bearings cooler E. F. 
Houghton & Company recommend the use of their “Sta-Put” 
lubricants. A folder being distributed by the company describes 
their three oil series, ranging from light machine oils to greases 
for automatic pressure lubricating systems. (1) 


Insulating Brick 

Armstrong’s insulating brick will withstand 2500° F. without 
shrinking, calcining or spalling and will withstand over 200 
lbs. /in.2 under compression according to a booklet received 
from the Armstrong Cork & Insulation Company. The brick 
are made in all standard refractory shapes, and special shapes 
can be made to specification. A table shows the conductivity of 
Armstrong’s brick compared with that of standard fire brick. 
(2) 

Hardening 

Bulletin No. L-960 from Leeds & Northrup Company shows 
how substantial savings are eifected in tool and die costs by 
the addition of the recently developed Vapocarb atmospheric 
control to the well-known Hump Method for hardening. One 
page of the bulletin lists applications of L&N measuring and 
controlling equipment and electric heat treating furnaces for 
the metal working industries. (3) 


Arc Welding Copper 

Are Welding Copper to Copper and Copper to Steel is the 
subject of a 12-page booklet, Bulletin No. D-7, just released 
by The Hobart Brothers Company. It contains detailed instruc- 
tions for applying their newly developed “Long Arc” method, 
which is said to be the first practical method of are welding 
either electrolytic or deoxidized copper with strength equal to 
that of annealed copper. (4) 


Oil Hardening Tool Steel 


A folder from the Detroit Alloy Steel Company announces 
their “Carbomang,” an oil-hardening tool steel, cast to shape. 
It has an extremely wide range of application, being suitable 
for tools and dies not requiring the finest grades of alloy steels, 
and its economy permits it to be used at a saving in all cases. 


(5) 
Welding Aluminum 


The Aluminum Company of America has prepared a revised 
version of their booklet “The Welding of Aluminum.” It con- 
tains specific instructions for the welding of aluminum and its 
alloys with a brief discussion of the principles involved. It is 
intended for the practical welder and no academic discussion 
of the problem has been attempted. (6) 


Case Hardening Steel 


The Aerocase process for case hardening steel in a liquid 
bath is the result of several years work in the laboratories of 
the American Cyanamid & Chemical Corporation. The principal 
features of the process are described in detail in a booklet sent 
out by the company and a leaflet gives a case in practice where 
quality was improved and economy effected by the use of this 
process for heat treating medium carbon alloy steel. (7) 


Electric Air Heaters 
Bulletin CA-108 from Edwin L. Wiegand Company describes 
their Chromalox electric air heaters for shops and other hard- 
to-heat places. Bulletin CA-106 discusses their immersion 
heaters for heating tanks, fluids in containers, etc. (8) 


Liquid Level Gages 
The Foxboro Company has prepared their Bulletin 187 which 
contains a complete description of the industrial and com- 
mercial uses and the mechanical construction of their liquid 
level gages. These instruments are for the measurement of the 
level of liquids open to the atmosphere. For the measurement 
of levels in closed tanks the company will furnish information 

on the differential type liquid level gage. (9) 


Wrought Iron 
An interesting booklet from the A. M. Byers Company en- 
titled “The New Story of Ancient Wrought Iron” illustrates 
each step in the process of making. wrought iron by the new 
Byers method as compared with the older hand-puddling 
method. (10) 
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X-Ray Inspection 
Bulletin No. 200 from The Electro Alloys Company describes 
their X-ray inspection service of Thermalloy heat-resisting 
castings for high temperature work. Considerable data on their 
use of X-ray tubes and “Radon” capsules to check foundry 
practice are presented. Typical radiographs and alloy physical 
properties are included. (11) 


Acid-Resisting Alloy 


The Duriron Company, Inc., has announced their Durichlor, 
a new acid-resisting alloy which is almost entirely resistant to 
hyarochloric acid at all concentrations and at all temperatures 
up to the boiling point. It fills the need for an alloy with satis- 
factory chemical resistance, good heat transfer properties and 
good physical characteristics. A leaflet showing its properties 
is available. (12) 


Pyrometers 


Catalog Part 4000 from the Taylor Instrument Companies 
tells the complete story of pyrometers. In addition to illustrat- 
ing the various types and accessories which can be furnished, 
pyrometric terms are defined, the working of the numerous 
parts of the instrument is explained and several pages are de- 
voted to thermocouple installation methods. (13) 


Steel Products 
The Youngstown Sheet & Tube Company has compiled a 
booklet listing the various products made by them. Catalogues 
giving more complete information on any of the items may be 
obtained from the company. (14) 


Stiffness Tester 
Bulletin E-10133 from the Smith-Taber Company is a tecl- 
nical description of their stiffness tester for testing papers, 
aluminum wire and sheet, brass and bronze sheet, textiles, 
metal foil, ete. It gives an accurate numerical determination of 
pliability. The operation of the instrument is explained in de- 
tail. (15) 


Bronze Castings 


Bulletin B-1 from The Superheater Company, Bronze Foun- 
dry Division, describes their bronze castings, rough or finished, 
in three classes of mixtures, namely, standard bronzes, alumi- 
num bronzes and super-tensile manganese bronze, the latter un- 
der its trade name “Elesco.” (16) 


Heat Treating Furnaces 


A recent bulletin from the Surface Combustion Corporation 
is devoted to their gas fired heat treating furnaces giving il- 
lustrations of various actual installations. The bulletin em- 
phasizes the fact that these furnaces are equipped with self- 
cooling burners and automatic proportioning firing equipment. 


(17) 
Corrosion and Heat Resistant Alloys 


A recent folder from the General Alloys Company gives 4 
general description of five Q-Alloys, including the particular 
applications for which each is suitable, and data on their physi- 
cal properties. (18) 


Plastic Refractory Materials 
The Chas. Taylor Sons Company discuss their P. B. Silli- 
manite ramming mixture in a recent booklet. Shrinkage has 
been reduced to a minimum in this refractory and the me- 
chanical strength developed in firing is ample for all types of 
furnace construction. The method of installing it is given. (19) 


The International Nickel Company has prepared a copy of 
the revised Federal Specifications on Monel Metal issued by the 
government. It is to be inserted in their handbook entitled 
“Monel Metal and Rolled Nickel—Technical Data.” (20) 


Thermometers and Pressure Gages 
Catalog 6702 from the Brown Instrument Company features 
their new line of thermometers and pressure gages. They are 
available in indicating, recording and controlling types and 
have many new and improved features. They are operated by 
mercury-in-glass switches thus eliminating relays and expo 
contacts. (21) 
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Stainless Steel 
An attractive booklet from the American Sheet & Tin Plate 
Company discusses their stainless and heat resisting steels. As 
an aid in selecting ‘the proper type for a given purpose the 
characteristics of each are listed. ‘The fabrication of each type 
is discussed separately and in great detail. (22) 


Welding Wire 


A leaflet from the American Steel & Wire Conmipany urges 
the use of their Premier welding wire for welds of maximum 
strength. Each bundle of this wire is tested for uniformity, 
perfect fusion, impurities and general efficiency before it is 
placed on the market. (23) 


Binocular Microscope 


Bulletin No. 9 from E. Leitz, Inc. illustrates a number of 
new constructions in wide field instruments with special ref- 
erence to an automatic multiple objective nosepiece. (24) 


. 
Hoists 
Details of construction of the Milwaukee electric hoists with 
single and variable speed control are given in a pamphlet sent 
out by the Harnischfeger Corporation. The company is pre- 
pared to furnish hoists to answer every material handling 
need. (25) 


Portable Tensile Testing Machine 


\ 15-page booklet from the Linde Air Products Company 
vives details of construction and complete directions for op- 
erating their portable tensile testing machine. It also contains 
in explanation of the proper methods of preparing samples for 
testing. Calculations of the ultimate tensile strength are simpli- 
fied by a chart of the alignment or nomographictype. (26) 


Getting Results from Babbitt Metal 


\ booklet from the Merchant & Evans Company emphasizes 
the faet that cleanliness is the most important feature in 
pouring Babbitt metal. Full directions are given, followed by 
a deseription of four of the brands of Babbitt metal manu- 
factured by them. (27) 


Aluminum Paint 


\n attractive booklet from the Aluminum Company of 
Aierica illustrates the application of aluminum paint in many 
industries, including railroads, aviation, marine industry, 
laundries, textiles, garages, foundry patterns, and others. (28) 


Stainless Steels 

the American Rolling Mill Company has prepared a most 
useful handbook on their Armco 18-8 and Armco 17 stainless 
steel alloys. In addition to good corrosion resistance these 
alloys are characterized by good ductility, and they lend them- 
selves well to such fabricating operations as punching and 
shearing, welding, spinning and soldering. ‘The handbook tells 
how they may be fabricated most economically. (29) 


An attractive little booklet from the General Electric Com- 
pany shows by means of a miniature movie the uses for their 
spot, strip and dip electric heating units in industrial plants. 
(30) 


Magnesium Alloys 


The Dow Chemical Company has prepared a booklet con- 
taining general information concerning their Dowmetal, a series 
of magnesium-base alloys developed and manufactured by 
them. These alloys are the lightest of all engineering metals 
commercially available, they may be machined easily, they may 
be welded with an oxyacetylene torch and riveting presents no 
difficulties. (31) 





Refractory Cements 


A folder recently received from Johns-Manville gives in 
tabular form the useful characteristics of their refractory 
cements. A particularly convenient table gives the J-M refrac- 
tory cement recommendations as applied in various industries, 
such as the oil, gas, and steel industries, lime and cement kilns, 
non-ferrous metals industry, etc. (32) 


Tantalum 
The Fansteel Products Company, Inc., has prepared a book- 
let relating to the uses of tantalum as a corrosion resistant. 
This remarkable element is proof against almost every kind 
of corrosive reagent, is available in all commercial forms and 
is variable in hardness from a lead-like softness to a steely 
toughness. (33) 


Electric Heating Elements 


Bulletin B from the Globar Corporation is devoted to their 
electric heating elements and terminal accessories for industrial 
applications. A list of their stock elements is given and several 
methods of mounting the elements in industrial furnaces are 
illustrated. (34) 


Furnace Bottom Refractory 
The Quigley Company, Inc., has issued a leaflet describing 
their “Hearth-Crete,” a chrome-base castable refractory, giving 
its uses, such as building monolithic bottoms in forging, bar, 
plate, angle, rolling mill, and other steel heating furnaces. Its 
ten points of superiority are cited. (35) 


Stainless Clad Steel 
The Ingersoll Steel & Disc Company has sent out a leaflet 
which illustrates the various uses of their “IngOclad,” a mild 
carbon steel clad with stainless. These range from huge 150 
barrel capacity beer tanks to automobile wheels and cooking 
utensils. (36) 


Alloy Steel Castings 


A booklet from the Lebanon Steel Foundry discusses both 
their alloy steel castings for high stresses and wear resistance, 
for structural purposes requiring higher physical values than 
those of plain carbon steel castings, and their stainless alloy 
steel castings for heat resistance and corrosion resistance at 
normal and elevated temperatures. (37) 


Phosphor Bronze and Nickel Silver 


A complete range of free-cutting phosphor bronze, nickel 
silver and special bronze alloys have been developed for high 
speed, automatic milling, threading and machining by the 
Riverside Metal Company. A folder from them gives the out- 
standing characteristics of these metals together with many 
suggested applications. (38) 


Seamless Drawn Fittings 


Bulletin 51-1 from Tube-Turns, Inc., contains descriptive in- 
formation and dimensional data on their complete line of thin 
gauge copper tube-turns, elbows and return (180°) type fit- 
tings for use in distillery and brewery process lines. (39) 


Cutting Oils 


Much interesting information will be found in the third edi- 
tion of the catalog from D. A. Stuart & Company. Various 
helpful articles and comments on lubrication and cutting oil 
problems are alternated with the advertisements of the Stuart 
products. (40) 
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NEW MATERIALS and EQUIPMENT 


Oxweld Pantosec 


The Linde Air Products Company, New York, has intro- 
duced a new stationary cutting machine known as the Pan- 
tosec. Being a precision shape-cutting instrument, it 15 espe- 
cially suitable for cutting dies, cams, and other parts that 
must be smoothly and accurately cut. With a cutting range 
of 44-in. longitudinally and 20-in. laterally, it does straight- 
line cutting, angle cutting. beveling, circle-cutting and in- 
tricate shape-cutting. It requires a floor space of only 72 x 
83 in. The Pantosec can be operated with a minimum of at- 
tention from either the templet end or the blowpipe end, as 
a hand-guided or as a machine-guided instrument. Angles 
can be cut without templets, since the cutting head can be 
locked for travel in any direction. Bevel-cutting is simpli- 
fied; the provisions for adjusting the machine to the work 
make it possible to line up the blow-pipe without shifting 
the work: and the dividing head enables the operator to set 
stops on work that is to be cut in several directions. An ex- 
tension so mounted as to be always steady and secure, 
makes it unnecessary for the operator to return to the back 
to start the profile cutting after the entry cut has been 
made. The machine consists of a carriage mounted on three- 
point supports. The piping for the gases is all enclosed in 
the carriage, and all drives are protected by dirt-proof cas- 
ings. 





Small Lectromelt Furnace 


The Pittsburgh Lectromelt Furnace Corp., Pittsburgh, Pa., 
has developed a 25-pound Lectromelt furnace. This small 
size arc furnace operates with either direct, indirect or sub- 
merged ares. The furnace body may be conveniently removed 
from its stand and the melt poured off as from a shank 
ladle. The roof and electrode arms are arranged for tilting 
back by means of a lever mechanism so as to facilitate 
quick and convenient charging. The furnace may also be 
“tapped” when that is desired. The 25-pound Lectromelt fur- 
nace is usually operated direct on 110 volts A.C. or with a 
transformer on 220, 440 or even higher voltage power sup- 
plies. The furnace has an extremely wide range of usability 
such as melting, refining and alloying irons and steels, melt- 
ing ferro alloys and non-ferrous metals and alloys, for 
fusion investigations and ore reductions, etc. 


Adjustable-Timing Contactor 


A new design of timing contactor for plant operation has 
been added to the line of the Automatic Temperature Con- 
trol Co., Philadelphia, Pa. This Type 1290 is sturdy, has a 
minimum number of 
parts, will. operate 
in any position with- 
out the need of 
leveling and is un- 
affected by vibra- 
tion, yet the elapsed 
time can be set toa 
split scale division 
for any range de- 
sired within the 
dial selected, Powel! 
is obtained from a 
reversing synchron- 
ous motor and the 
contact arm moves 
alternately clock- 
wise and counter- 
clockwise within the 
time limit set, mak- 
ing a 10-amp. 110- 
volt a.c. load circuit 
for an adjustable 
time at either ex- 
treme of its travel. 
Timing contactors 
of this new tester 
are also available to be actuated from a momentary contact 
switch, run fe. the time cycle for which they have been ad- 
justed and stop until the starting switch is again energized. 
These “cycle stop” type contactors make and hold their load 
circuit at the expiration of the time set, or they may be 
supplied to make the load circuit at sta:t of the time cycle 
and break it when the time set has elapsed. : 
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New Recording Pyrometer 


A new and unique type of balancing mechanism is one of 
the important features of the new recording potentiometer 
pyrometer designed and manufactured by the Foxboro Com- 
pany, Foxboro, Mass. It is so designed that it produces a 
large movement of the pen or print wheel for a small gal- 
vanometer deflection. It is claimed that this results in rapid 
frequency of records, long wearing mechanism, and open, 
easily-read chart scale. The balancing mechanism consists 
essentially of a V-shaped drive cam and a friction roller. 
The sensing fingers, which detect galvanometer deflection, 
position the friction roller according to the position of the 
galvanometer pointer. The V-shaped drive cam then engages 
and rotates the roller, which in turn transmits its straight- 
line motion to the slide-wire contact, moving it.a correspond- 
ing distance. The pen 
or print wheel, be- 
ing mounted inte- 
grally with the 
slide-wire contact, 
moves with it, thus 
making the record 
coincide accurately 
with the measure- 
ment. The recorde 
is housed in a new 
fume-tight and 
dust-proof case with 
large glass window 
which makes the 
chart and interior 
of the instrument 
highly visible. The 
entire mechanisn 
can be swung for 
ward out of th-« 
case, making ever) 
part accessible fo 
inspection. The drive 
motor mounted in 
rubber bushings which silence it and prevent transmission 
of vibration to the instrument, is completely enclosed, runs 
in ball bearings, has a centrifugal starting switch, and has 
no brushes. The printing mechanism is mounted on the top 
front of the multiple record pyrometer. Each record is 
identified by a color. The printing styles of the rotating 
print wheel are inked by colored-ink rollers and print the 
record on the upper surface of the chart paper. The record 
dots are square in shape, a distinguishing feature of the 
Foxboro Recorder, and large enough for the colors to be 
easily recognized. The ink dries before the record has moved 
more than a few inches. 


Just below the upper chart roller, the chart passes under 
a scale plate of transparent, unbreakable material with the 
seale graduations engraved on it. This identifies the tem- 
perature values of the chart lines, and since it is transpar- 
ent, the record can be observed through it. 

The connection compartment sealed from the interior of 
the case and accessible from the outside, allows thermo- 
couple and motor connections to be made or inspected with- 
out opening the main compartment containing the mech- 
anism. 
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Stiffness and Resiliency Tester 


Various tests which heretofore have been either imprac- 
ticable or inconclusive are said to be made possibl’ by means 
of this new design 
developed by Smith- 
Taber, North Tona- 
wanda, N. Y. The 
principles involved 
in the proposed 
quantitative deter- 
minations are 
simple; the appa- 
ratus is designed 
and constructed to 
minimize the per- 
sonal equation. 
Among other fea- 
tures are built-in 
means for shearing 
light materials into uniform specimens, signal lights for end 
point, ete. 





New Model Optical Pyrometer 


The Pyrometer Instrument Co., New York, N. Y., now ane= 
nounce a new model Pyro optical pyrometer, which has 3 
separate scales incorporated in one and the same instrument. 
A low range scale (1400° to 2200° F.) for black body condi- 
tions, a high range scale (1800° to 3400° F.) also for black 
body conditions and a third scale range (2200° to 3600° F.) 
claimed to be corrected for reading molten iron and steel in 
the open. 



















